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THE BRI TISH MUS EU M. the inscriptions on the Egyptian monuments and 
By Sir E. MAUNDK THompson, K.C.B., in Leisure | Papyri were first deciphered, the progress made in 
‘ Your. our knowledge of the early history of the country and 


THE DEPARTMENT OF EGYPTIAN AND ASSYRIAN 
ANTIQUITIES. 

UNLIKE the Greek and Roman antiquities, which, 
as we have seen, owed so much to the incorporation 
of several independent collections, the collection of 
Egyptian antiquities in the British Museum has 
grown round one great nucleus—namely, the splendid 
series of sculptures and other remains which were 
brought together in Alexandria by the Institute of 
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of the manners and customs of its ancient inhabi- 
tants is astonishing. And such rapid progress is only 
possible when the country whose history we are| 
studying yields such abundant remains of bygone | 
ages as does Egypt. Passing through the Egyptian 
galleries, which extend the whole length of the west- 
ern side of the museum on the ground floor, we have | 
before us a series of sculptures which illustrate the | 
history of Egypt in most of its known periods, com- | 
mencing with that of the great pyramid-building 
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Egypt, a learned body which was founded under the 
auspices of Napoleon Bonaparte. After the capitula- 
tion of that citv in 1801 the antiquities became the 
prize of the British army, and were forthwith 
brought to England, and were deposited in the Brit- 
ish Museum in the following year. Since that date 
the collection bas steadily grown ; and gifts, bequests, 
and purchases have contributed to make it one of the 
finest and most complete. When we remember that 
barely three-quarters of a century has elapsed since 
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sed for the burial of a priestess named Thent-hen-f, of the con 
r coffin was originally made for a priest, whose name on it has 


Pharaohs, who held sway between three and four 
thousand years before Christ. Of the more remote 
times the remains are natutally limited in number 

but of the great period of Egypt’s prosperity, under 
the conquering kings of the eighteenth dynasty, from | 
1700 to 1400 B.C., there are many interesting monu-| 
ments: and from this date the series is fairly com- | 
plete, illustrating well the time of the oppression of 
the children of Israel, when the powerful monarch 
Rameses II reigned in the land, and passing on 





through the trouble d ey epoc ehe of Egypt’ 8 captiv ity and 
decadence, and ending with the times when she was 
ruled successively by Greek and Roman masters. 
Perhaps the most striking fact in regard to Eg yptian 
sculpture is that, in its earliest stages, as we see it in 
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the surviving monuments, it is more faithful to na- 
ture than in its later development. The human figure 
is modeled upon the living shape; not upon conven- 
tional ideas. We only have to look at such a figure 
as that of the wooden which was found not 
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many years ago, and which, from its likeness to the 
chief official of the place, was called by the natives 
the Shekh el-Beled, or ‘‘ mayor of the town,” and we 
have before us the life like image of a well-to-do 
farmer or landowner of more than five thousand years 
ago as he walked in his fields and surveyed his crops 
or counted his cattle; and, knowing that such per- 
fection in rendering nature is not attained by nations 
in their infancy, we are naturaliy led to speculate on 





language and character. By means of the Greek text 
the names of kings, which in the hieroglyphics are 
inclosed in oblong rings or **cartouches,” were dis- 
sected, and the Egyptian characters of which, they are 
composed were identified. Thomas Young thus suc- 
ceeded, in 1818, in fixing the value of some nine signs ; 
four years later the French scholar Champollion was 
able to publish a complete system of decipherwent. 
The Egyptian collection of smaller objects, which 
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ANNALS OF RAMESES III, 


KING 


OF EGYPT, 1200 B. C. 


The papyrus from which these few lines are copied is inscribed with a long account of the deeds of Rameses IIT, in the hieratic 


character of Egyptian writing. The king here enumerates the 
land to be grown with trees in full leaf, and I made the people 


benefits conferred by him upon the country: ‘I made the whole 
to sit beneath their shade, Through me did the woman of Egypt 


walk with bold and fearless steps whithersoever she would, without molestation by the way.” 


the numbers of generations that must have passed | 
away before the Egyptians of that remote period 
could have attained to such artistic skill. Later in 
their history we see this earlier striving after nature 
crippled by conventional feeling, and the statues of 
their gods and kings are sculptured in that stiff and 
monotonous attitude which we know so well that we 
regard it as typically Exyptian, but which, notwith- | 
standing, seldom fails to impress us with a solemn 
grandeur, Later still we come toa period when this | 


are gathered in the upper rooms of the museum, are 
of no less interest than the sculptures—indeed, for the 
general visitor, who may care little or nothing for 
archeology, there is no collection in the museum that 
is so fascinating. As we have said above, our human 
sympathies are here keenly touched ; we are brought 
into close contact with fellow creatures who lived and 
moved and had their being on the face of this earth 
thousands of yearsago. Their embalmed remains lie 
before us in solemn rows, bearing witness to the pious 
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BABYLONIAN TABLET, 


WITH 


CASE, ABOUT 2000 B. OC. 


It was a practice among the Babylonians to insure the protection of an inscribed clay tablet 
recording a conveyance of property or other business transaction by inclosing it in an outer 


shell or case of clay, on which the deed was repeated. 


The tablet here given refers to the sale 


of property in the reign of Samsu-iluna, King of Babylon, about 2100 B. C. 


grander style gives place to one of a more decorative 
character, marked by elaborate finish aud delicate 
workmanship. 

Conspicuous at the end of the series of sculptures is 
the Rosetta Stone, which afforded the clew to the de- | 
cipherment of the hieroglyphic characters, and event- | 
ually unfolded the historical records and the religious 
texts and literature of this ancient people. On this 
stone, which gets its name from having been found in 
1798 near the Rosetta moutl of the Nile, is inscribed a | 


care that the ancient Egyptian bestowed upon the 
dead, in order to prevent the corruption of the body, 
which was some day again to be the dwelling place of 
the immortal soul. We see the coffin in which the 
body was laid, with its inscriptions of prayers and 
images of the protecting gods; the great liturgy, or 
“* Book of the Dead,” with its psalms, and confessions, 
and prayers, which in beauty of language and ideas 
may compare not unfavorably with those of more 
modern nations ; the little figures which, sometimes in 
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NEBUCHADNEZZAR, KING OF 
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Inecribed in cuneiform characters, with an account of the building of temples and of the walls of 
Babylon. 


decree of the priests of Memphis conferring divine 
honors on Ptolemy Epipbanes, king of Egypt, and 
dated in the vear 195 B.C. The inscription is in three 
forins—viz., in the Egyptian language iu hieroglyphics 
or writing of the priests; in the same language in de- 
motie, or writing of the people; and in the Greek 


scores, were laid with the body, and were ready to 
plow and sow and reap for the dead man when he 
came to the Fields of the Blessed ; the jars in which 
his heart and vital parts lav embalmed under the pro- 
tection of special deities; the amulets which pro- 
tected him from the powers of darkness; the vessels, 


often of costly material, in which he would find food 
and unguents when he needed them; the implements 
which he used in his lifetime--his ax, or knife, or other 
tools, musical instruments, writing materials, and 
what not; jewelry that adorned his body or his wife’s ; 
his razor and her toilet furniture, the very piece of 
pumice stone which served as her nail brush, and the 
pair of slippers which she wore; the toys of their 
children—in a word, searcely anything is wanting to 
fill in the outline of the domestic life of ancient 
Egypt. And not afew of these objects are beautiful 
works of art. The shapes and material of the fine 
series of alabaster vessels and the delicate workman- 
ship and brilliant coloring of many of the specimens 
of porcelain are most attractive. Many among the 
long lines of statues and statuettes of gods and men 
are finely modeled; and different objects in metal, 
whether they be pieces of jewelry or figures or vessels, 
are worked with wonderful artistic skill. Nor must 
we forget the great series of papyri, those books of the 
ancient Egyptians made in the form of long rolls from 
material supplied by the prolific papyrus plant, in- 
scribed with their literature, both sacred and profane. 
It is a significant commentary on the text of the 
vanity of human wishes to find in the oldest known 
Egyptian papyrus, estimated to have been written some 
two thousand five hundred years before Christ—and 
that, too, only acopy of a more ancient text--mournful 
laments on the brevity of man’s mortal life and happi- 
ness. 
ASSYRIAN ANTIQUITIES. 


Little more than half a century ago the ancient 
kingdoms of Babylonia and Assyria were but a name. 
Along the lower course of the Euphrates and higher 
up the stream of the Tigris a series of sand-covered 
mounds alone indicated the sites of the mighty cities 
and royal buildings of the powerful races which had 
ruled the then fertile and populous land of Mesopo- 
tamia. 

The credit of first attempting systematically to ex- 
plore these buried remains is duetoa Frenchman. In 
1842 Monsieur Botta, the French consul at Mosul, be- 
van work on the site of ancient Nineveh, and after- 
ward farther north at Khorsabad. But in 1845 bis 
efforts were entirely eclipsed by the explorations of Sir 
Henry Layard, whose name is so inseparably con- 
nected with the history of Assyrian discovery. Com- 
mencing operations first at Nimroud, the site of the 
ancient Calah of Genesis, lying to the south of Nine- 
veh, he unearthed the paiaces of Ashur-nasir-pal, a 
king of Assyria who reigned nearly nine hurdred years 
before Christ, of his successor, Shalmaneser II, and 
of a later king, Esarhaddon. Then, transferring the 
work to the site of Nineveh, he brought to light, 
from the depths of the great mound of Kouyunjik, 
the palaces of Sennacherib, of Esarhaddon, and ot his 
son Ashur-bani-pal, whose reigns covered the period 
705-626 B. C. Since Layard’s day successive excava- 
tions have made a fair clearance of this portion of the 
site; but much still remains to be discovered and must 
await more auspicious times than the present. Varicus 
other sites in the ancient kingdom of Assyria have 
also been explored. In the still earlier kingdom of 
Babylonia such sites as Nipur, Erech, Ellasar, and Ur 
of the Chaldees have been partially attempted, and 
within the circuit of the walls of ancient Babylon 
itself important discoveries were made by Sir Henry 
Rawlinson. With the more recent explorations under- 
taken by other nations we are not here concerned. It 
was chiefly tle early discoveries which enriched the 
British Museum with the remarkable series of sculp- 
tures and other remains of the two great peoples of 
Western Asia. 

It will be remembered that the tide of conquest of 
the first founders of these kingdoms followed the course 
of the great rivers from south to north; that the old 
Babylonian empire was first consolidated along the 
lower waters of the Euphrates ; that thence it pushed 
its way northward along the course of the Tigris ; and 
that in process of time a second empire grew up in the 
northern land, and at length became the independent 
kingdom of Assyria, destined to become more power- 
ful than the parent stock, and even to hold Babylonia 
in subjection. But we need not here pursue the his- 
tory of the two kingdoms. From what has been said 





it will be inferred that the remains which have been 
recovered from Assyria will prove to be those of a 
people more advanced in the arts of civilization than 
| the remains which have been yielded up by the more 
ancient cities of Babylonia. This is the tact. The 
|collections of Babylonian antiquities in the British 
Museum consist forthe most part of very early and 
rudely sculptured statues, statuettes, and bronzes, 
votive offerings. boundary stones, ete., and small ob- 
jects of various kinds, including numerous inscribed 
tablets: while those of Assyrian origin—besides in- 
numerable smaller objects, many of them of great 
artistic excellence, and whole libraries of inscribed 
tablets—comprise bass-reliefs from the walls of palaces 
which are sculptured with no mean skill. No such 
series of sculptures exists elsewhere, nor is it probable 
that at any time inthe future will any museum ever 
have the opportunity of rivaling this collection. And, 
apart from their archwological and artistic value, the 
Babylonian and Assyrian antiquities must always be 
regarded by us with particular interest on account of 
the confirmation which they afford in many instances 
to the Bible narrative. When we have beneath our 
eves the very monument on which an Assyrian king 
records the submission of a king of Israel, or the very 
clay cylinders on which are impressed the details of 
campaigns of which we read in the Books of Kings, 
what stronger testimony could we desire ? 

The sculptures from different sites in Assyria occupy 
chiefly the galleries which lie between those contain- 
ing the Egyptian and Greek collections. First, after 
passing the colossal winged and man-headed bulls, pre- 
siding genii which guarded the gateway of the palace 
of King Sargon at Khorsabad, we have spoils of the 
mee of Ashur-nasir-pal at Calah,. great winged and 

uman-headed lions, the sculptured slabs which lined 
the walls, and the statue of the king himself and the 
altars at which he offered sacrifice. The. subjects 
carved in relief on the walls of the Assyrian palaces are 
generally scenes from war and the chase. The Calah 
sculptures, which are executed in broad stvle. also in- 
clude great figures of the gods. From this site also 
came the famous black stone obelisk on the four sides 
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of which Shalmaneser II cut the account of his expe- 
ditions, and among other conquests recorded the sub- 
mission of *‘Jehu, the sou of Omri” A _ period ofa 
century and a half separates the remains of Calab 
from those of Nineveh, and a comparison of the two 
series shows us how the sculptor’s art developed in the 
valley of the Tigris. From the large broad style of 
Ashur-nasir-pal we pass to the more exact and care- 
fully modeled works of the time of the kings who 
Indeed, from the palace of Ashur- 
bani-pal (the same whom the Greeks named Sardan- 
apalus) have been recovered scenes from the chase 
which, in the anatomical treatment of animal life, dis- 
close a faithfulrendering of vature, aud in the details 
of mere decoration exhibit a wonderful patience and 
accuracy of touch. A painstaking attention to such 
points of detail appears to have been the forte of the 
Assyrian artist from the earlier periods; and in the 
later examples from Nineveh we have put it in its most 
elaborate stage, But,as compared with the Greek 
sculptor, the Assyrian was, after all, but a mechanical 
workman; be never succeeded in producing artistic 
statues in the round, and his favorite method of pre- 
senting to us what he could do in the field of sculpture 
was work in low relief. As we have said, the best 
speeimens of this work have been found in the ruins 
of Nineveh ; but these are not ell. Scenes ina less 
ornate and less artistic style from the same source are 
of great historical interest; the building of the palace 
of Sennacherib, the progress of his wars, and, above 
all, his memorable siege of Lachish (about 700 B. C.), 
the assault on the city and its capture, are here repre- 
sented, And the reality of historical eventsis forcibly 
brought home to us when in this series of sculptures 
we see many of them shattered and blackened by the 
tire that wasted the city when it fell before the con- 
qguering arms of the Medes and Babylonians in the 
vear 609 B. C. 

But we owe more than these picture records of their 
reigns to the last of the Assyrian monarchs. In the 
roval libraries were stored up thousands of inscribed 
tablets--cakes of clay, the chief writing material of 
the nations of Western Asia; covered with cuneiform 
or wedge-shaped characters which were impressed with 
a — pointed instrument, dug obliquely into the 
surface—literally books, which dealt with the history, 
the language, the laws, the sciences, the religion, the 
superstitions, the manners and customs, and the affairs 
of life of ancient Assyria. Most interesting of all to 
people in general ure those which have handed down 
tous the traditions of the Creation, and still more 
those which tell us of the deluge, so closely resemb- 
ling the account that we read in our Bible. The great- 
er part of the contents of these ancient libraries are 
now stored in safety in our museum; but, no doubt, 
there is much still lying in the unexplored mounds of 
Nineveh which a future day will bring to light. Other 
sites also have yielded vast stores of cuneiform records 
of both Assyria and Babylonia, and every day adds to 
the number that are being laid up, not only in the 
museums of Europe, but also in those of America. 


ing first in the field, and will probably always main- 
tain its place in the van of all competitors. 

As we have already said, the antiquities from Baby- 
lonia are generally of a more ancient and primitive 
character than the collection from Assyria ; and those, 
too, which belong to the period of the later Babylon- | 
ian empire, after the fall of Assyria, do not include 
among them objects of particular artistic merit. An 
exception, however, should be made with regard to 
the engraved seals. These were manufactured from 
the earliest times among the Babylonians, and were 
frequently worked with much skill. Their universa! 
use, no doubt, encouraged the engravers to excel iv 
working on the hard kinds of stones which were usual- 
ly employed in their production. Being in cylinder 
form, they were rolled along the surface that was to 
receive the impression, which thus filled a compara- 
tively large space and invited examination into the 
details of its desigii. But, above all, it is the immense 
age of the Babylonian antiquities that impresses us. 
For example, we have in the room where they are 
brought together a show case in which, among the 
objects therein exhibited, the one of most recent date 
is a bronze door step from a temple built by Nebuchad- 
nezzar, while in a neighboring case are ao on 
stone which are engraved in characters scarcely emerg- 
ing from the primitive stage of picture writing. 

(To be continued.) 








THE HISTORY OF THE HORN BOOK.* 


In these days, when education is compulsory and 
also free, when books for teaching children to read are 
30 numerous and so admirably compiled, we are apt to 
forget that there were times, not very long ago, when 
books were searce and children’s primers did not exist. 
How were children in those times taught the alpha- 
bet ? Itis doubtful whether one man in ten could 
answer the question. The tenth might have heard of 
the horn book, but would have some difficulty in say- 
ing what the horn book was. This once common and 
—if we except the birch, more frequently used former- 
ly than now—only means of instructing children has 
become so scarce as to be almost obsolete. To trace 
the history of this relic of bygone days must have en- 
tailed much labor and research, and Mr Andrew Tuer 
has spared himself no pains in gathering materials for 
the two handsome volumes which he has just pub- 
lished under the title, ‘** History of the Horn Book,” 
and dedicated to the Queen. He tells us in the pre- 
face that at the Caxton Exhibition in 1877 there were 
four horn books, and at the Loan Exhibition of the 
Horners’ Company, held at the Mansion House in 1882, 
when special efforts were made to bring together as} 
many horn books as possible, the total number shown 
was eight. Something like a hundred and fifty are 
mentioned by Mr. Tuer in his work, and he takes the 
opportunity to express the opinion that, unaided by 
the press, he would never have heard of a quarter of 
them. Then he goes on to say: ‘* The writer has pes- 
tered countless people for information about the horn 
book. Mr. Gladstone’s reply was unexpected but to 
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his book is not only of the deepest interest to the anti- 
quarian, but it is a distinct addition to the history of 
the literature of this country. He is not content with 
giving illustrations of almost every horn book that be 

as seen and reproductions of a number of well known 
pictures in which a horn book is to be seen, but has 
even packed away in the covers of his volumes fac- 
similes of horn books proper and of the card horn 
books that succeeded them. 

To begin with, Mr. Tuer quotes several definitions 
of the horn book, but none is so clear as his own— 
albeit the passage is a little faulty in construction— 
given when he is describing the horn book. 

““When papyrus was superseded by parchment and 
vellam—but in days far behind the invention of paper 
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THE BATEMAN HORN BOOK—FRONT. 





and printing—the horn book was the happy thought 
‘of an overtaxed scribe, who, heartily detesting the 
| profitless labor of rewriting the A B C, fastened the 
skin to a slab of wood and covered it with horn. For 
in those days, as in these, children were prone to de- 
struction, and, without taking into account the inno- 
cent mischief resulting from damp and grubby paws, 
they doubtless turned their waster’s careful bandi- 


The earliest record that Mr. Tuer has found of a real 
At that time horn books were 
printed in black letter, but when Rowan was intro- 
duced in 1467 the clearness of the latter soon drove its 
elder brother out. of the field. 

“The earliest horn books or tablets—in some the 
letters were incised on the wood, in others they were 
written —contained nothing but the alphabet. “Devo- 
tional booklets for children, opening with the A B C, 


followed, and the alphabet horn book and the little | 


A B C book of prayer ran side by side. Then the 
horn book itself assumed the devotional form it has 
since retained, the earliest examples (in Latin) ema- 
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THE BATEMAN HORN BOOK—BACK. 


nating from the Romish Church. About the time of 
the Reformation we get the horn book—of which 
there were many varieties—-in the English form.” 
Later on there were horn books for teaching writing 
which were distinct from those for teaching reading, 
and served the purpose now fulfilled by the headlines 
of copy books. Horn books finally went out of use 
about the beginning of this ays In this connec- 
tion, and as showing how rare the horn books had be- 
come, there is an interesting remark by William Hone, 
several of whose notes have never before been printed, 





the point ; he said that he knew nothing at all about 
it.” Mr. Tner has done his work so thoroughly that 





** History of the Horn Book,” by Andrew W. Tuer. F.S.4.., illustrated, 
in two volumes. (The Leacenhali Press: Simpkin, Marshall, Hamilton, : 
Kent & Company.) y 


and are quoted by Mr. Tuer: 
“ A large wholesale dealer in stationery and school 


years afterward, in clearing out his warehouse, a gross 
or two were found and destroyed as useless. In the 
course of sixty years he and his predecessor in busi- 
ness had executed orders for several millions of born 
books. What would that ‘gross or two’ be worth 
now?” 

In the British Museum there are but three coinplete 
horn books, one of which is not genuine. In South 
Kensington there are eleven. The Bodleian Library 
ean boast of three, The best talked of horn book is 
that until lately in the Bateman Museum, Youlgrave, 
Derbyshire. When the Bateman heirlooms were sold 
it fetched 65 L, its original cost having been one penny. 

We are indebted to the London Graphic for the cut 
and particulars. 


PRACTICAL PHOTOGRAPHY WITH ROENT- 
GEN RAYS. 


By G. WATMOUGH WEBSTER. 


It is advisable to have all the wires carefully insu- 
lated. The Crookes tubes giving the best results are 
those of the focus type of truncated cone form. 

The first thing to be done is to fix the Crookes tube 
in a steady position, which can be done by any extem- 
porized holder, or by the aid of a laboratory tube 
holder. A certain amount of firmness is desienhio for, 
though it may be suspended from a loop at the end of 
one of the secondary wires, in which case the latter 
must be secured to a holder, and the loop be close to 
the support, it is most desirable to prevent any swing- 
ing. If the tube is not stationary, the rays are natu- 
rally emitted from a larger area, and such an object 
as a hand will, in consequence, have the bones rep- 
—— less sharply, through the penumbra being 
wider. 

The tube being fixed, and one end connected with 
one terminal wire, it only remains to attach the other 
terminal to the second electrode of the tube, and turn 
the commutator so as to allow the current to pass. 
Immediately the luminosity in the tube becomes visi- 
ble the green glow of the cathode should be at the 
wide circular metallic disk. If it should not be so seen, 
the current should be reversed by giving the commu- 
tatora half turn, when the glow will be transferred 
to the disk, which is now the oft quoted “ cathode,” 
whence the rays have their original cause, though 
where they actually start from is still not decided. 
The cathode rays seem first to need to impinge upon 
some substance before the Roentgen rays are obtained. 
It is stated that Edison, by means of a long metal 
tube and a fluorescent screen, has tried to locate 
them, and found them to come from all parts of the 
vacuum tube. 

It is necessary to give certain cautions to safeguard 
the tubes. , 
First it must be observed that the two loops of thin 
wire fused into the tube must be most carefully 
treated, or they will either be broken off short or the 
glass tube at the point be split or cracked, an event 
which would ruin the tube by the gradual inflow of 
air. I can speak feelingly on this poiut, for 1 hada 
magnificent collection of the old vacuum tubes, nearly a 
score in number, and I lent them to a scientific friend, 
whom I thought I could safely trust to handle them 
with care. When he returned them nearly every tube 
was ruined from either this cause or another which I 
will mention. 

Secondly, if the tubes be not carefully and suffi- 
ciently attached to the secondary wires, it may happen 
that one wire will spring away, and if in springing the 
uncovered end of the wire should touch, be it ever so 
lightly, or approach at all closely the walls of the 
bulb, it is very probable that a spark may pass from it 
to the tube, and, if it does, the tube is irretrievably 
damaged, as the spark will pierce « microscopic bole 
which would Jet in the outer air. One of the Crookes 
tubes I have been experimenting with ‘gave out” in 
the middle of an exposure for no apparent reason. I| 
ean only imagine that a spark passed from the sup- 
porting wire to the glass, and thus pierced it. 
The deduction from this recountal is obvious. The 
leading wires should only be uncovered for a very 
slight distance from the loop that attaches them 
° the tube ; there will then be little danger of *spark- 
ng. 

In attaching the wires to the tubes they will be 
found to bebave in a most refractory manner, spring- 
ing away and straining the tube electrodes when 
threading them. This is best avoided by using cov- 
ered wires as thin as possible, not thicker than No. 
24 gage, and they may be bent into a spiral by wrap- 
ping round a long péncil, which is then removed. A 
wire so shaped has less spriug in it. It will avoid 
strain if the end of the wire have a loose link of covered 
wire, making a sort of chain. 

There is nothing now to be done but to place the ob- 
it to be photographed upon the sensitive plate. 

his should be placed not in a dark slide, but inside a 
bag of threefold black paper, and the object to be 
electro-sciographed put upon the paper. Now, though 
it is difficult to fix — the exact point of area of radi- 
ation, it is certain that, the further removed the tube 
is from the object, the sharper the shadows will be, 
and, if the power of the tube sufficed, a distance of 
twelve oreighteen inches wonld enable the shadows to 
be beautifully clearly defined. This, however, is not 
a very practicable distance, for it has been estimated 
that the actinic action decreases about as the square 
of the distunce, so for twelve inches the exposure need- 
ed would be sixteen times as great as at three inches. 
In taking electro-sciographs of the hand or foot, the 
sitioy of the tube must be regulated by what point 
is most likely to be needed in the sharpest definition. If 
the tube be suspended over the knuckles, the division 
between the bones will be clearly shown; if over the 
wrist, it is obvious the rays will pass across the separat- 
ing space, and no line between the finger joints will 
be perceptible. The further the tube is removed, the 
less, of course, do these remarks apply. 

Again, it will be found that some hands will not lie 
flat on a plane surface, the fingers will spring up and 
form a shallow arch. Clearly, the bones would not beso 
sharply defined. If it be a case where sharp definition 
is wished for, the hand should be bandaged flat to the 





requisites recollects the last order he received for horn 
books came from the country about the year 1700. | 
From that time the demand wholly ceased ; twenty 


plate. The rays will pass through the bandages and 
act on the _— as though they were absent.—British 
Journal of Photography. 
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THE GERMAN EMPEROR AND HIS 
FAMILY. 


WE present an engraving of William II and his sons 
taken from his latest photograph. For this picture 
we are indebted to the Graphic. William is one of the 
most versatile monarchs that ever sat on a throne, and 
the enthusiasm with which he takes up various sports 
and occupations is really refreshing, so that it is little 
wonder that he is nearly always in the public eye. 


| Orders were given that he and his younger brother 
Henry, who accompanied him, should receive the same 
treatment as the other pupils, and this order was 
strictly obeyed. He graduated from this school Jana- 
ary 24, 1877, just before his eighteenth birthday. After 
this his military career began with his entrance as an 
officer into the first Garderegiment at Potsdam, that he 
might become thoroughly acquainted with practical 
service. The young prince was assigned to the com- 
pany which his father had once commandec. After’ 
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Crown Prince, was born at Potsdam, May 6, 1882. 
father’s devotion to the army will doubtless prompt 
him to make a soldier of his son at an early age; in 
fact, he wore the uniform of a fusilier of the guard be- 
fore he was six years old. 

The Emperor has seven children. The eldest, the 
Crown Prince of Germany and Prussia, is Prince Fried- 
rich-Wilhelm-Victor-August-Ernst, born Mav 6, 1882. 
The second child is Prince Wilhelm-Eitel-Friedrich- 
Christian-Karl, born Julv 7, 1883 The third is Prince 
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THE GERMAN EMPEROR, WILLIAM II, AND HIS SONS. 


Frederick William Victor Albert. now known as 
William II, was born January 27, 1859. in Berlin, and 
until he was fourteen years old his edueation was in- 
trusted to Dr. Hintzpeter, assisted by Major Von Gott- 
berg, who was military instructor. At this time his 
corps of teachers was increased by the addition of 
Prediger Persius, who prepared him for his confirma- 
tion, which took place September 1, 1874, at Potsdam. 
As William was to lead an active life, it was thought 
best to send him to the gymnasium at Kassel. 


serving here for a short time he went to the university | 
at Bonn, and from there went back to the army again. | 
Emperor William ascended the throne in June, 1888, 
upon the death of his father, Frederick III. 

In 1880 he was betrothed to Augusta Victoria, 
Princess af Schleswig-Holstein, and on February 9, 
1881, they were married. The Empress is about a vear 
younger than the Emperor, and makes an excellent 
mother to her four little sons, to whom she is devoted. | 
Their oldest child, little Prince William, the present | 

‘3 


Adalbert Ferdinand-Berenger-Victor, born July 1 
1884. Prince August - Wilhelm - Heinrich - Victor was 
born January 28, 1887. The fifth child, Prince Osea: 
Karl-Gustav-Adolf. was born July 27, 1888. The sixt!: 
child is Prince Joachim-Francois-Humbert. He wa: 
born December 17, 1890. The youngest is a girl, Prin 
cess Victoria-Louise-Adelaide-Mathilde-Charlotte, Sh« 
was born September 13, 1892. 

The principal events which have occurred in Ger- 
many since the present Emperor succeeded have bee”, 
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first, the rise of the anti-semitic movements, which re- 
sulted in the exposure of stupendous frauds ; seeond, 
the system of uniform time, which was adopted Mare h 
31, 1893; thenceforth the mid-European time—that of 
the 15tn degree of longitude east of Greenwich, obtains 
all over the country; the army biil; and lastly his 
trouble with Bismarck and his reconciliation to the 
«fron Chancellor.” which is still fresh in the memory 
of all. The Emperor 1s very fond of traveling, and 
a time each year has been spent in paying 

sits, catching whales, ete. In 1890 his Imperial Ma- 
jesty paid a state visit to Heligolaud ; in 1891 to Aim- | 
sterdam, and later in the year, accompanied by the 
Empress, he visited England, where he was feted and 
presented with the freedom of the City of London. In 
April, 1893, the Emperor attended the silver wedding 
ot the King and Queen of Italy, and took this oppor- 
tunity of visiting Pope Leo Xiil. In July of the same 
year he won the Queen’s Cup in the races at Cowes. 
The total income of the Emperor is about 15,719,000 
marks, or $3,752,000. 


LORD KELVIN’S JUBILEE. 


THE celebration of Lord Kelvin’s jubilee as pro- 
ssor of natural philosophy at Glasgow University 
‘ganon June 15. Congratulatory telegrams were re- 
ived from all parts of the world. A cable dispatch 
nt by Lord Kelvin thanking those who had con- 
‘atulated him was sent around the world and re- 
rned to the university in four minutes. A number 
delegates from foreign universities were present at 
ie celebration. The programme of the celebration 
as as follows: 
On Monday, June 15, at 8:30 P. M., there was held a 
conversazione, with an exhibit of Lord Kelvin’s inven- 
tions. On Tuesday, June 16, addresses were pre- 
nted te Lord Kelvin by delegates from home and 
foreign university bodies, from .societies, and others, | 
On Tuesday evening, 


, 


June 16, a banquet was given 


| ‘The degree of LL.D. was conferred on him succes- 
‘sively by the universities of Dublin, Cambridge and 
Edinburgh, and that of D.C.L. by 
fellow of both the London and Edinburgh Royal 
Societies, from the former of which he received the 
royal medal and from the latter the Keith prize. He 
delivered the Rede lecture at Cambridge in 1866; was 
president of the British Association at its meeting in 
Edinburgh in 1871, and was elected president of the 


Geological Society of Glasgow for the year 1872. On 
October 29, 1872, he was elected a fellow of St. Peter's 


has also received various 
decoratious from abroad. He is grand officer of the 
Legion of Honor, commander of the Order of Leo- 
old, and has received the German Ordre pour le 
Merite. In December, 1877, he was elected by the 
Paris Academy of Sciences foreign associate. 

He has been president of the mathematical and 
physical section of the British Association five times, 
He is the inventor of a very extensively used im- 
proved formn of the mariner’s compass, in which com- 
plete and perfect ccrrection against disturbance by 
the ship’s magnetism, temporary and permanent, is 
provided, and of a sounding machine, by means of 
which soundings are taken in depths up to 100 
fathoms without even slackening the speed of the 
thip. He has also of late years devoted much atten- 
tion to the subject of electric lighting, and is the in- 
ventor of a great variety of instruments designed for 
measuring the electric currents and potentials used in 
that industry. He was created first Lord Kelvin in 
1892. 


College, Cambridge. He 


{Continued from SupPLEMENT, No. 1068, page 17072.) 
WHAT IS BITUMEN ?* 
By 8. F. PECKHAM. 


THE word petroleum. signifying rock oil, from its de- 
rivation, is properly applied to oily rather than vis- 





in honor of Lord Kelvin. On Wednesday, June 17, the 
senate of the Glasgow University invited the visitors of 
the university staff to sail down the Clyde. The stu- 
dents of the university also invited the students’ dele- 
gates from other universities to a similar trip. 

William Thomson, Lord Kelvin, president of the 
Royal Society, was born in Belfast ia June, 1824. His 
father was appointed professor of mathematics in the 
University of Glasgow. When the son was only eleven 
years old he entered the college, and shortly after 
completing his course he removed to Peterhouse, Cam- 
bridge, where be was graduated in 1845 as second 
wrangler, being immediately afterward elected to a 
fellowship. 

In 1846 he was appointed professor of natural 
philosophy in the University of Glasgow, which post 
he has occupied continuously for fifty years. In the 
same year he accepted the editorship of the Cam- 
bridge and Dublin Mathematical Journal, and to this | 
magazine he contributed valuable additions to the 
mathematical theory of electricity. Among the most 
important of his contributions to the advancement of 
electrical science are the construction of several beau- 
tiful instruments and their application to the study of 
atmospheric electricitv. 

But it is in connection with submarine telegraphy 
that Lord Kelvin’s letters in eiectrical science are best 
known, he being the inventor of the mirror galvano- 
meter and the siphon recorder, which, owing to their | 
extreme delicacy, can be worked by very low battery 
power, a circumstance that tends greatly to the pre 
servation of the cables. To the science of magnetism 
Lord Kelvin has made important additions. In the! 
investigation of the nature of heat, his extraotdinary 
power of mathematical insight is seen to great ad- 








| 


vantage. 
the successful completion of the Atlantie cable, 
i , he received the bonor of knighthood, and was 


presented with the freedom of.the city of Glasgow. 


| affines as species, 


eous fluids. The viscous forms of bitumen, passing 
by insensible degrees into semi-solid or solid forms, 
have been designated by some French writers as ** bi- 
tume glutineux.” and by others as maltha. In the 
United States some writers describe all forms of bitu- 
men, betwen natural gas and asphaltum, as petroleum, 
some times qualityi ing give n specimens as ** very light,’ 
‘very heavy,” “ viscid,” ete. This obscurity first arose 
in Europe, from a lack of detailed knowledge concern- 
ing the chemical constitution of fluid bitumens. De 
Saussure analyzed the “Naphtha of Amiano,” in 
1817,¢ us if it were a homogeneous substance, and 
Boussingault, in 1837,¢ prepared his celebrated inemoir 
upon the * Composition of Bitumens,” apparently with 
the idea that he had separated the maltha of Bechel- 
bronn into petroleum and asphaltum, each of which 


were analyzed asif they also were homogeneous sub- | 


stances. Inthe United States, prior to the discovery 
of the Trenton limestone oils, it was assumed that 
there was noessential difference in petroleums, except 
in the proportions of the several ingredients mixed to- 
gether in the oil. 

True, Warren and Storer had shown, in 1865,§ the 
essential unlikeness of Rangoon and Pennsylvania 
petroleum, and later I myself showed the large amount 
of nitrogen in California oils; but Prof. J. D. Dana] 


apparently preferred to consider petroleums_ as rocks 


rather than species, and in his *“*System of Mineralo- 
gy,” inserted Warren’s series of paraffines and isopar- 
although at the same he made spe- 
and grahamite, ete., which we now 


cies of albertite 





° Read etune | the Chemical Section of the Franklin Institute, October, 
15, 1895. 

+ Annales de Chim. et de Phys. (2) 4, 314-320. 

t Ibid. (2) 64, 141. Jour. Frank. Inst., 24, 138. * 

§ Mem. Am. Acad., N, 8., 9. 


| Dana's Mineralogy, 5th edition, 1869. I am aware that in the edition 


of 1892 the arrangement more nearly approaches that suggested in this 
paper. 


Oxford. He is a 


have a right to believe, I think, only differ from liquid 
, petroleums in the members of the paraffine and other 


series of hydrocarbons which they contain. Quite 
lately, Maybery* has shown that the Trenton limestone 
oils contain compounds of sulphur; and Salathe and 
myself have discovered the esters of the pyridin and 
other benzole bases in California petroleums,+ and 
| there are very good reasons for concluding that they 
lare constituents of all the tertiary petroleums of 
the Pacifie coast of both North and South America. 
It has been further shown that the Russian petroleums 
cousist of hydrobenzoles, t while there are many rea- 
sous for believing that there are several other groups 
yet to be determined among European liquid bitu- 
mens. In the United States, also, there is clearly to 
be distinguished from all others yet investigated a 
group found in the great interior valleys of the east- 
ern slope of the Rocky Mountains, extending from 
Texas north into British America and the valley of 
the Mackenzie River. 

Some of these fluid varieties of bitumen, both in 
Europe and America, pass, by insensible degrees and 
through natural causes, into maltha, which is a semi- 
fluid, viscous form of bitumen, known as mineral tar, 
and just as clearly to be distinguished in consistence 
from petroleum as common tar is to be distinguished 
from olive oil. Ihave found the change by which Cali- 
fornia petroleum is converted into maltha to be due to 
two causes, viz., evaporation and indirect oxidation.§ 
By this latter term, I mean, not that oxygen becomes 
to any extent a component of the maltha, if at all, but 
that by oxidation and removal of hydrogen the mole- 
cules are condensed as the proportion of carbon in- 
creases, Prof. Henry Wurtz would have us believe 
that this change is due to polymerization.| I cannot 
interpret the result of my experiments as indicating 
such aresult alone. When air, ozone, or chlorine is 
passed through the paraffine petroleums, they are 
condensed by evaporation to a residue resembling 
vaseline. When California petroleums are treated in 
the same manner, they are condensed by decompo- 
sition into, first, maltha, and then asphaltum. 
{Chlorine will effect this change just as_ readily 
as ozone.“{ Destructive distillation will also effect the 
same or a similar change, the residue being either an 
asphaltic residuum or coke, and the distillate a hy- 
droearbon richer in hydrogen than the original bitu- 


men. The natural malthas contain both water and 
air in mechanical admixture. 
When the solid forms of bitumen are reached, the 


want of clear distinctions becomes still more pro- 
nounced. The work of Jaccard affords an illustra- 
tion of the lack of clear ideas expressed in clear lan- 
guage in which some authors indulge. The late Dr. 
T. Sterry Hunt, as long ago as 1863,* * separated pyro- 


bituminous from bituminous minerals. This’ im- 
portant consideration, while not wholly disregarded 
by M. Jaececard and other authors, does not ap- 


| pear to be fully appreciated by him. The fundamen- 
tal principle underlying the use of this word exists in 
the fact that “ pyrobituminous” coals, schists and 
shales vield, on being heated to destructive distil- 
|lation, products that resemble bitumens. Why this 
clearly scientific, wholly reasonable and very con- 
venient basis of classification has not been made the 
foundation upon which all scientific discussions relat- 
jing to bitumens proceed, whether from the point of 
view of geology or any other point of view, it is diffi 
cult toexplain. Yet, until this distinction is fully re- 
eogniz d, writers will continue to mix up bituminous 
coals, schists of Autun and Mansfeld, boghead mineral, 
ete., with all sorts of bitumens, as M, Jaccard has done, 
to the infinite confusion of the discussion of bitumens. 
These coals, schists and shales are nearly as insoluble 
in the solvents of bitumen, viz., ethyl] ether, chloro- 
form, benzole, ete., as they are in distilled water; hence, 
Dr. Hunt made the action of these solvents exclusive 
of the two classes of substances. All true bitumens 
are miscible with, or almost wholly soluble in, chloro- 
form, a test that clearly separates them from pyrobi- 


tuminous minerals. So-called “‘asphaltic coals” are 
not coals at all, but are simply geologically old as- 
phaltums. 


In whatever manner bitumens may be classified, it 
is apparent from the outset that there are a large 
|/number of minerals, consisting in part of true bitu- 
| mens, that are, strictly speaking, rocks. To this class 
of substances belong the bituminous sandstones and 
limestones of the upper vailev of the Rhone, the Lim- 
mer and Ragusa rocks, the Niagara limestone of Chi- 
cago, the bituminous limestones of Utah, the Turrel- 
lite of Texas, the sandstones of Kentucky, the Indian 
Territory, and the Athabasca River and California. 
These are found as beds of sedimentary or crystalline 
rock, often of immense extent and thickness, impreg- 
nated with bitumen of varying consistency and qual- 
ity, sometimes nearly fluid, but never solid, after being 
separated from the rock. In some instances the bitu- 
men appears to be convertible into asphaltum, and in 
others not. The French writers have called these 
rocks “asphalte,” but unfortunately they have also 
salled asphaltum by the same name, as if the things 
were identical and the words synonymous. Among 
Kuglish writers no uniform custom prevails, but Ger- 
man @uthors use generally the French word. I think it 
would promote clearness of expression if this word 
‘‘asphalte” were uniformly introduced into all modern 
laguages to designate these bituminous rocks, with 
the qualifying words siliceous, caleareous, or argillace- 
ous added as required.+ + 





Inst., 139, 401 
(3) 48, 250. 


* Jour. Frank 
+ Am. Jour. Sci., 





t Beilstein u. Kurbatow, Ber. d. Deut. Chem. Ges., 13, 1818; Schutzen- 
berger et Jonine, Bul. Soc. Chim., Paris, 1880, p. 673. Since the above was 
written, a_me moir by Wanklyn and Cooper has appe ared in the Chem. 
News, 72. 7, in which it is shown that a new group, called by them “ kero- 


aes,” € xists in Russian kerosene. 
§ Am. Jour. Sci., (3) 48, 24 
Engineering and Mining Journal, 1889, 1890, 1891. 
© Proc. Am. Philos. Soc., 10, 445 
|} *4* Am, Jour. Sci., (2) 35, 157 
Oagood & Co., Boston, 1875 
| ++ Last December, Miss Laura A Linton published a paper in the Journal 
of the American Chemical Society, ae the * Technical Analysis of As- 
| phaltum.” In this paper the words asphalt and asphaltum were used inter- 
| changeably. The paper was reprinted in the London Chemical News, and 
| the careful editor added the letter e to asphalt wherever it occurred. I have 
| looked through all of the English and American dictionaries, from Samuel 
Johnson's down, and through all of the cyclopwdias printed in English, to 
which I have access, including the ninth edition of the Britannica, and I can- 
not find the word asphalte anywhere as an equivalent for aephalt, Asphalte 
is not an English word 


J. R. 


Chemical and Geological Essays. 
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The so-called Trinidad pitch, as it is found in and 
around the lake, is a unique mixture of bitumen, wa- 
ter, mineraland veretable matter, the latter usually 
determined as “ organic matter, not bitumen,” and the 
whole inflated with gas. When removed from the de- 
posit the water rapidly dries out, the gas escapes, the 
mass becomes brittle and changes from a brown to a 
blue black color, acquiring a sticky consistency as it 
loses water. At a rough estimate, less than 25 per 
cent, of the mass of the natural cheese pitch is bitu- 
men; it is, therefore, quite improperly called the 
largest = sit of bitumen in the world, I think that 
the Trinidad pitch, so ealled, is properly to be consid- 
ered a mineral species, and I suggest for it the name 
*\parianite,” in reference to the formation in which the 
celebrated lake occurs. 

The words natural gas, naphtha, petroleum waltha, 
asphaltum and asphalte are not names of things, but 
words which indicate accidents of occurrence, to which 
any species of bitumen may be subject. When a true 
system of classification of the species and sub-species 
under bitumen has been reached, it will be found that 
a species may occur in nature in any or all of the sev- 
eral conditions, from natural gas to asphalte. A true 
system, therefore, must name and classify the bitu- 
mens themselves, As an illustration of my meaning, I 
would sugyest that the constitution of Pennsylvania 
petroleum, having been first shown by C. M. Warren 
to consist in a mixture of paraffines, isoparaffines, etc., 
this species of bitumen embracing the natural gas and 
petroleum of western Pennsylvania, eastern Ohio and 
West Virginia, may properly be named “ warrenite.” 
As Prof. C. F. Maybery has first clearly pointed out 
the characteristics of the Trenton limestone oils by 
means of his researches upon the sulphur compounds 
contained in them, I would suggest for this species of 
bitumen the name ‘“‘mayberyite.” As the California 
bitumens containing the esters of pyridin, ete., are 
largely found in Ventura County, I would suggest for 
them the name “ venturaite.” 

I am aware that these suggestions are based upon 
data very inadequate for the purpose of complete class- 
ification, yet I contend it is a classification that will 
classify things and not names, and, in time, may be 
made sufficiently complete for the purposes of mineral- 
ogy as well as technology. 

The old terms will still have their places and uses 
by which to indicate the physical conditions under 
which these different mineral species are found. As an 
illustration, I will saggest that a description of ‘*war- 
renite” would include the statement that it is found as 
natural gas, naphtha, petroleum, etc.; that it consists 
of paraffines, isoparaffines, olefines, a trace of benzoles, 
etc. Analyses might be given from the researches of 
Warren and Storer, Pelouze and Cahours, Ashburner, 
ete. It occurs aiong the western slope of the Alle- 
gheny Mountains, from New York to southern Ken- 
tucky, in natural springs aad artesian borings. 

** Mayberite” is found as natural gas, petroleum and 
maltha; it consists of paraffines (?), isoparaffines (%), 
olefines (?), esters of the pyridin bases (?), and May- 
bery sulphur compounds. Give analytical references. 
It oecurs in the petroleum region of Canada, in north- 
western Ohio and Indiana, and south ward.* 

*“Venturaite” is found as natural gas, petroleum. 
maltha and asphaltum; consists of hydrobenzoles (?) 
esters of pyridin bases, ete. It occurs throughout 
Southern California, as petroleum in artesian borings; 
as maltha saturating sand at Las Conchas, in enor. 
mous springs on the Ojai, and in many other localities; 
as asphaltum, in veins of immense extent, probably 
the largest in the world, at Asphalto, Kern County, 
Cal.; also at La Patera, Santa Barbara County, in the 
same State. 

It goes without saying that there has been no scien- 
tific examination of anysolid bitumen that is worth 
mentioning; consequently, any attempts at specific de- 
scription like those given above are like a skimmer, 
consisting chiefly of vacant spaces. Nevertheless, shall 
we goon multiplying words about the ** bitumen of 
the Dead Sea,” “ Trinidad pitch,” ‘California as- 
phalt,” ete., or shall we begin to leara by first discov- 
ering how difficult it is to auswer the question: 
“Whatis bitumen?’ Let those who think they can 
answer it first read M. Jaccard’s book. 

University of Michigan, Ann Arbor, Mich., August 
24, 1895. 

—The Journal of the Franklin Institute. 





MEMORY AND ITS LOSS. 


Two recent cases have directed popular attention to 
one of the most mysterious results of altered cerebral 
function—an absolute loss of that which is called 
“memory.” The symptom is so striking, so conspicu- 
ous, and so simple, that itis natural for it to attract 
attention, and natural, also, that it should seem to be, 
in some way, susceptible of explanation. But, in 
truth, it is one of the derangements which bring into 
prominence the cerebral function of which we know 
perhaps less than we do of any other. There are two 
elements of the process which is included in the term 
“memory.” They are generally coufused, although 
one is often distinguished as “recollection.” That 
which we call “recollection” is the voluntary use of 
memory ; and it is the power of the will over memory, 
and not memory itself, which is lost in such cases as 
those which have recently attracted attention, and of 
which instances are familiar enough in medical sci- 
ence. 

The physical basis of memory rests on the fact that 
every functional state of the brain leaves behind ita 
residual condition, in consequence of which that precise 
condition, in the same degree and the same combina- 
tion, is more readily reproduced. The tendency for the 
state to occur again is the greater the more frequently 
it has previously occurred. It is this law which of 
course underlies all physical education, as well as all 
memory, commonly so termed. The occurrence of 
special nerve processes in association with each other 
leaves behind a tendency for the recurrence of the 
association, so that one “idea” causes the revival of 
another. The physiologist and the physician are 
mainly concerned only with the physical processes in 
the brain which correspond to and accompany the 


* In one instance, I obtained a qualitative reaction for the pyridin bases 
in a sample of commercial “ lima tar.” I have not yet been able to verify 





their presence in other and authentic samples. 





mental processes, with which they, as physicians or 
‘**physical physiologists,” have less to do. But with 
these is combined the influence of revival of past 
activity, which is itself me 1) to the determining 

»0wer which we call the *‘ will.” This association has 

fied, and must apparently for ever baffle, our seru- 
tiny. It is far beyond the range through which sci- 
ence can penetrate. We know of its workings by sub- 
jective facts on the one hand, and on the other by its 
effects. Among these effects is the susceptibility of 
the renewal of past brain processes to the will. We 
can voluntarily recall the impressions of the past, we 
ean induce the same combinations of nerve action, but 
how we know not. True failure of “memory” can 
only be assumed in the cases in which there is a wen- 
eral depreciation of the cerebral functions. In conse- 
quence of impaired nutrition of the brain, the func- 
tional states do not leave the due residual effect which 
facilitates their revival. The change may be compared 
to the difference in the depth and in the permanence 
of the furrow in soils of different cohesion when the 
plowshare cuts into them. On sand, for instance, as 
a much quoted phrase reminds us, the plowshare, 
instead of leaving a permanent furrow along which it 
can, if necessary, easily glide again, makes only a slight 
depression, almost at once filled up by the non-coher- 
ent particles from the crests. Such failure of memory 
is seen in old age, in general degenerations of the brain 
tissue, and also, in a striking way, in some cases of 
cerebral anemia. In profound deficiency of the blood, 
qualitative or quantitative, the state of the brain may 
be such that no mental impression leaves an enduring 
trace such as can permit its reproduction. In such 
conditions there is a true failure of memory. But we 
cannot assume that this is the case when there is only 
asimple loss of the power to revive past impressions 
by the will, such as occurs as the result of sudden local 
disease or sudden injury. A severe concussion may 
be followed by a period during which there is uncon- 
sciousness, and afterward bya return of an apparently 
normal mental state. Everything up to the moment 
of the accident may be recollected, but everything 
afterward may be an absolute blank. Even if the 
sufferer soon regains consciousness and appears to be 
in normal mental vigor, the residual states left by his 
mental processes are not within the power of will to 
recall. Such sudden change, probably in some cases 
at least a sudden local lesion, limits the power of the 
will in a curious way. The will can induce the revival 
only of those processes which occurred a long time pre- 
vious to the alteration. It isa well known fact that the 
earlier in life cerebral processes occur, the more easily 
are they revived. After middle life the difference in 
the intensity of the residual states, or perhaps some 
difference in their relation to the mysterious influence 
of the will. makes them so much less amenable that 
such a sudden alteration as may be caused by a local 
lesion will withdraw them from the influence of voli- 
tion, This can scarcely be spoken of as true loss of 
memory : it is loss of voluntary recollection, and that 
is all we can say. 

Strange, indeed, is the apparent slightness of the 
cerebral influence which like a gearing apparatus 
keeps within the power of the will these residual 
states. Who does not know how a vivid dream may | 
be recalled by some chance incident, revealing that an | 
apparently dreamless night was filled with activity ? 
In the curious brain state which follows a slight epi- 
leptic fit, in the state of “automatism,” as it is term- 
ed, residual states must be produced as definite and as 
deep as any which occur in normal conditions, but 
they are beyond the power of the will and of any 
association tu reproduce them. In a case recorded by 
Dr. Gowers a carman drove his van across London, 
steering his way with precision through the crowded 
streets, and then suddenly found himself six miles dis- 
tant from his destination. During the hour which 
had elapsed innumerable incidents must have left 
impressions deep enough to have enabled them to be 
reproduced at once by a voluntary effort, were it not 
for the sudden breaks in the continuity of conscious- 
ness which occurred—first, when he, as the saying is, 
“lost himself,” and secondly, when he “came to him- 
self.” Rarely, in some like state at a subsequent 
wir the connection with the past may be re-estab- 
is 


link in the mechanism of voluntary recollection is 


recoliection—a word which seems so simple, and yet 
—— the greatest mystery of brain and mind.—The 
neet. 








Vinegar as an Antidote to Carbolic Acid.— Prof. 


eellent antidote to phenol. When applied to a cuta- 
neous or mucous surface which has been burned by 
the acid, the characteristic whitish appearance _ 
duced by the caustic at once disappears, and subse- 
quent scarring is to a large extent prevented. Vinegar 
is also said to be equally good as an antidote when the 
acid has been taken into the stomach, and it is recom- 
mended that the patient should, as soon as possible, 
drink some vinegar mixed with an equal 





fully counteract the poison.—Lancet. ’ 








Morgossy, the articles to be hardened are first heated 
in a charcoal fire, and, after thoroughly rubbing with 


this condition they are quickly plunged into petro- 


hand. Articles ha 








blued without previous rubbing with emery. 





hed. As a rule, in this morbid state, the missing | Re 


Carleton, of New York, states that vinegar is an ex- (8) 


after which other measures may be taken to more covered. r 
,ing more water as the upper layer of glue dries out. 


SELECTED FORMULZE. 
Cockroach Powder,— 


Parts. 
Powdered angelica root............. naigtres, Te 
Oil of eucalyptus..... ....... sree 7. 20 
Mix. Scatter around where the roaches go.—Na- 


tional Druggist. 
Glue for Use in Forming Paper Tablets or Pads.— 


Parts. 

RS sanvnsiews seus i a wipeneesepasana 64 
eer poneseanedes 82 
MONI GIR 0:06 ii actin oss 4cussee sre tiahn ter tal 8 
a (aves sencens apnsaseneeses 4 
. ee nih: debeneetaiinkingl q. 8. 


Soften the glue by soaking in a little cold water, 
mix with the other ingredients, and dissolve by heat- 
ing on a water bath. 


Moth Killers. — Most of the moth killers of the present 
day contain naphthalin (so-called *‘ coal tar camphor”) 
as their active ingredient, alone, or in combination 
with gum camphor or other insecticides. We append 
a few formulas: 


Cedar Tar Camphor— 


Parte. 
Powdered naphthalin........ ......0.... 19 
CR GOGRE. cocccvcvecccccccecccecccccescecs 1 

Moth Powder— 

Parts 

Oy Fini. os + scncatdeecceneenceses. ses 2 
CIEE. cc cccccescccs Sent cevcccecoeceses 4 
Cie GRIER. 0 occ ccccde 600scccccescoese 2 
Ol] Eman Y PEER... ccccccccccecccccccescc.cs 2 
PRREMOG.. 20. cceccccee wee ind cobeseeeae 10 
WR 0n6s00sss0esscorete seus obetiieee 5 
I ntewaseacse 4 e0aewbous seebeeeste 2 
Orris root.... ... Kant SObbeCd SESS dteesee 5 
SE Gaius desetcccdnaincd 40 oeeeees 5 

All the ingredients to be powdered. 

(2) Naphthalin...... Ee ES cccces GOD 
Camphor............ «+ @ cecccoceccesocss 1,000 
CL, dan chencanecedeteencercennsones 2 
Nitrobenzine............ pbabttniveeensnen 10 
en Wn 66. 606600500060 160000 c0scneeeses 1 

CD SI, bp ccccccccnes Conusdsene-coenees 1 
Naphthalin ......... at: ebebindiaeeatuns 4 
BUSSE WOW. 00 cece cocceccceseccocoscs 5 

(4) Cloves... 2... pnbnd se Setecn ecennedeins 50 
BASE POPPSP. .occcccccccsses:s. ere 100 
Quaasid, ...ccccccccccces pebescueee cccccece 86100 

Sprinkle the powdered drugs with 
Oil cassia... ..... sevesdeetioaces 6bsesseeee 2 
Oil bergawot..... LtbGSSeS EE RDORDEbLaNENS 2 
Previously dissolved in 
OS er Keeeues 6 tw giesebianaen 20 
Then mix with 
Ammonium carbonate..... aA 46 eh tnamemiie 20 
BINED GEs nhecesicccscescs $0 cenessseseee 20 

Moth Essence— 

| r Parts. 

CD. Fins chic dcdxee acces sees. euebens 10 
Carbolic acid........ SeReensaiaeees weenie 10 
Camphor.....:ccceee + beeteeneh sen Sabu 5 
EE C.edeswarudecetes inch 6h awe eulees 500 
PE SUID, oc ccnescsscccocdsess bib at ebeem 5 
GED cvccscvcccace Sensis vee as Gees 2 
Sie ID 6vncicesccsceess Sewrkindebanne 2 
IN, 6 wicdinkesrcehe-tuseddian busue nen 2 


This may be used by sprinkling, or, better still, by 
means of an atomizer. 


Parte. 
Oe ie ic tsnccnciie tenet naccisteccccs 1 
Nitrobenzine... ........ pir macaw can 9 
Naphthalin ....... ccccorccee peUEeeaD. o0% 20 
I. cc nccennccieeGulkiae aamatod 20 
Camphor qneneue seguwess Seeeecsccecsen 50 
GP EER cn 006 convnseeenc @ ceevees 50 
pS ee Laihk peaghew weal 850 


Mix, let stand for several days, and filter.—Merck’s 
port. 


never rocstntiihed, But it » otherwine whee these Liquid Glues,— Sate 
is a sudden loss of the power of the will over the resi- 

dual states produced Seber normal conditions, but (1) prewar eb mers a cen: Se eo aorge je 
which have been separated from volition by some sud- ew noni aibiema paipa aetna ass 25 
den change. - such caer — those which have buen Bere esrinee-svenseses hoses ents ee - 

ae ads ps te fo the dally press, the resl- De. eesseeers cpienccnateoney ace sabeoned 

dual states are there, and, at some link in the chain of Acetic acid (20 per cont.). she Myriad etiak 200 
association which exists between them, a renewal of| Heat on a water bath for six hours. 

the lost influence may occur, and may then quickly (2) White glue (best). ...... ........0.. re 4 
spread through the whole series; the memory may Lead carbonate......... ..... dic abla aales 1 
ae give signs, quickly increasing, of returning NE ince ed snc caper pchibiennecis 4 
susceptibility to the will, which we call the power of Alcohol.... . EES TELE PIS < 1 


Dissolve the glue in the water on a water bath, 
stirring constantly ; then mix in the lead carbonate, 
add the alcohol, and continue the heat for a few 
winutes ; lastly, pour into bottles while it is still hot. 


Parts. 
0 ern 6gnbe sbuNaebsesgbe : 12 
Water....... ncshabistmadh BAadbdes sical 82 
Let stand for several hours, then add : 
Hydrochloric acid. ....... ...+ssseeeee wn 2 
SN IEDs 5a + see cccrcccsecassesccsos 3 


Heat the mixture to 185° F. for ten or twelve hours. 
(4) Crush 100 parts of brightest gelatin as minutely 


rt of water, 48 possible, and pour water over it until it is entirely 


Allow to swell for twenty-four hours, add- 


Now rub up 10 parts of zinc oxide with water in a por- 


'celain mortar to a a paste, and add 11 parts of 
To Harden Steel in Petroleum.—According to B. |eoncentrated hydroch 
iquickly dissolve. 


orice acid; the zine oxide will 
When gas ceases to be evolved, 
Iter, and add the clear zine solution to the glue, stir- 


ordinary washing soap, heated to a cherry red. Inj/ring the mixture thoroughly while pouring it in. 


Liquefy the glue at a heat of about 140° F. (but not 


leum ; ignition of the petroleum need not be feared, | over an open fire), and add 1 part of alum previously 
but, of course, an open flame must not be near at/ dissolved in the minimum quantity of water. 
ene according to this method | let the whole stand (at the same temperature) until all 
show no cracks, do not warp in the least, and after|the impurities rise to the surface, when the trans- 
hardening remain nearly white, so that they can be| parent glue underneath is carefully decanted and ad. 
mixed with 2 parts of alcohol.—Merck’s Report. 


Now 
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ENGINEERING NOTES. 


Steel wool has been introduced as a substitute for 
glass paper in Germany. It is made of threads of 
shredded steel with sharp cutting edges, works more 
quickly and uniformly than sandpaper. does. not gum 
or clog, and, being flexible, can be used in smoothing 
elaborate carvings. 


An important engineering work of freeing the Vene- 
tian lagoon, near Chioggia, from inundation and the 
consequent malaria has been completed. A canal ten 
miles long and costing $1,600,000 has been built, carry- 
ing the waters of the Brenta and the Bacchiglione 
across the lagoon direct to the Adriatic. 


Atarecent meeting of the Société Industrielle du 
Nord de la France, M. Neu stated that trials recently 
made of a 100 horse power Laval turbine at the Bordeaux | 
Exhibition showed a consumption of 193 1b. of steam 
per effective horse power hour when fully loaded, and 
of 23 lb. at half load. A 300 horse power turbine took 
165 lb. of steam per effective horse power hour. 


The deepest mine shaft in the world is said to be the 
Red Jacket shaft of the famous Calumet and Hecla 
mine, which has now reached a depth of 4,900 ft. Its 
cross section weasures 14 ft. by 22 ft. 6 in., and it is di- 
vided into six compartments. It was commenced in 
1880 as a safeguard against stoppage of the mine by 
fires, which had broken out on the inclines on several 
occasions between 1884 and 1888. By its means an ad- 
ditional mode of access is given to the lower levels. 


According to a return of the cost of power in the 
Antwerp Exhibition of 1894, by gas, oil, and steam en- 
zines, it was the same for gas and for steam for en- 
gines of 50 horse power, namely, 049d. per indicated 
horse power, producer gas being used. For 10 horse 
power it was also the same, namely, 1°06d. per indi- | 
cated horse power, but for 2 horse power it was 2°34. | 
for gas, 1°74d. for oil, and 291d. for steam. The small 
steam engines were thus very expensive steam pipe 
obstructions. 


The Railway Age prints the foliowing list in order of 
the sixteen leading systems of this country, with the 
mileage, as follows: 1, Pennsylvania system, 8,882; 2. 
Chicago and Northwestern, 7,931; 3, Atchison, 7,555; 
4, Burlington, 7,304; 5, Canadian Pacific, 7 108; 6, South- 
ern Pacific, 6.717; 7, St. Paul, 6,169; 8, Missouri Pacifie, | 
5,326; 9, Southern Railway, 4,644; 10, Union Pacific, 
4,459; 11, Northern Pacific, 4,362; 12, Illinois Central, | 
4,332; 13, Great Northern, 4,256; 14, Rock Island, 3,573; | 
15, Grand Trunk, 3,512; 16, Louisville and Nashville, | 
3,163. 


When the Transsiberian railway is completed, in 1900, 
it will be possible, says the Mining and Scientific 
Press, for a traveler to encircle the globe in thirty days, 
Over the new route the traveler can be in St. Peters- 
burg 45 hours after leaving London, and 250 hours will 
see him in Port Arthur. A Russo-American steamship 
company, now in the course of formation, will land 
him in San Francisco seven days later, whence he 
can proceed via New York to London in about ten 
days more. The price of the round trip ticket need 
not be over $400 and might be as little as $250. 


From Tscheljabinsk, a distance of about 1,280 miles of 
the railway is now being used for traffic, and the favor- | 
able effect upon industry and commerce is already | 
perceptible. he towns along the line increase in size | 
and number of inhabitants, and the imports already 
comprise articles which were previously unknown. Iu 
the principal streets of Tomsk electric light has been 
or is just about to be adopted, and the journey 
from Moscow to Tomsk can now be compassed in eight 
days. The railway department has hired a large num- 
ber of workmen in Finland, who will be employed at 
the works on the Siberian Railway.— Engineering. 














The survey of the voleano Popocatepetl, Mexico, for | 
the purpose of determining the best location for an 
aerial cable railway to the summit, has just been com- 
pleted, says the Engineering and Mining Journal. It 
has been determined to start the line from the ranch of 
Tlamacus, and it will be connected with the Inter- 
oceanic Railroad at the base, so that the business of 
shipping sulphur can be cheaply accomplished. This 
new railway will be a great attraction to tourists, who 
will now be able to make the ascent to the summit, 
18,000 ft. above the sea, and also descend to the crater, 
where the process of extracting sulphur is being car- 
ried out. 


Dr. Hopkins, of the Agricultural Experiment Station 
at Morgantown, W. Va., who has given the subject 
much study, says there is great danger of the 
early destruction of the Ohio as a navigable highway, 
and along withit the Potomac, James, and Tennessee 
Rivers. To save these rivers, representing 2,000 miles 
in the aggregate, it is necessary to save the forests in 
a small part of Pennsylvania and Maryland and a 
considerable part of West Virginia and Virginia. From 
the estimates given by Dr. Hopkins, it appears that 
an area of about 1,000,000 acres should be reserved 
if we hope to save to vosterity these immensely valu- 
able highways of commerce, 


It is pointed out by Dr. Coleman Sellers that one of 
the most notable examples of ball bearings, now grow- 
ing in vogue, is the diminishing of the friction of the 
collar sustaining the hooks of a large crane. Thus, by 
making the crane hooks with flat washers, between 
which numerous small balls are placed, resting upon 
hardened surfaces, there seems to be no difference be- 
tween the friction of rest and the friction of motion, 
and hooks heavily loaded are turned with remark- 
able ease; in fact, the use of balls distributed over plane 
surfaces is becoming a settled practice, there being no 
basket or grooves to separate the balls, as the latter are 
allowed to move at their own tendency, that is, in 
whatever may be their inclination. As to the size of 
the balls adapted to different papas, various experi- 
ments show interesting results. In the case of hooks 
for cranes carrying about 50 tons, between 250 and 300 
balls, each of 3g in. diameter, are scattered between 
the flat plates, on the assumption that the more points 
of contact the more lasting the balls; but some tests 
made with balls of different sizes, and motion kept up 
under loads to determine their durability, favor larger 
balls and fewer of them,—Chattanooga Tradesman, 





ELECTRICAL NOTES. 


At the Casino in Central Park, New York City, a 
very pretty effect has been obtained by bordering the 
outlines of the flower beds with a fringe of electric 
lights of different colors. 


Blectric light wire men frequently carry a small com- 
pass in their pockets, and before they touch a wire 
hold the compass near it, If the needle is not de- 
flected, they know there is no current in it, and that 
it is safe to handle ; but if the needle is deflected, they 
use the utmost caution lest they receive a severe shock 
and be perhaps killed.—N. W. Perry. 


The Novosti states that the Russian naval authori- 
ties have decided to substitute a telephone invented 
by Lieut. Kolbasyeff for the speaking tubes now used 
on two of the battleships and ove of the cruisers. 
These vessels are also to be fitted with the electric 
alarm bells invented by Capt. Vassilyeff for indicating 
where the ship has been hulled by shot. 


A German paper says that five years ago it was con- 
sidered very satisfactory if five hundred to eight bun- 
dred incandescent lamps were made per day with one 
hundred horse power; but to-day, says the Electrical 
World, it is possible with ten horse power and fifty 
workmen to manufacture over two thousand incandes- 
cent lamps per day and pack them for shipment. 


It is said that in Spain electric fishing is to be carried 
on on a large scale, A Spanish company has taken 
out patents in Spain covering the use of the electric 
light for this purpose. The same-.scheme has been 
tried with some success in California, where a net was 
fitted with electric lights. It proved very attractive 
to the fish, which had previously been rather wary of 
entering the nets. 

A curious case of trolley car which was struck by 
lightning comes from New Brunswick, N. J. The 
lightning ran down the trolley pole and entered the 
ear. A partof it went through the lighting circuit, 
burning out the incandescent globes. The heat was 
so intense that the glass globes melted; some of the 
glass fell to the floor. This curious accident seems to 
make it necessary for some invention to be devised 
for the prevention of similar occurrences. 


A new battery cell is described in L’Electricien. 
The leading feature of this new cell is the short dis- 
tance between the plates, It is a carbon-zinc combina- 
tion. The carbon is channeled down one side and 
filled in with a paste made of powdered carbon and 
manganese dioxide. The zine plate is amalgamated in 
the ordinary manner, and is separated from the car- 
bon by athin piece of coarse felt. The liquid isa 
solution of two parts, by weight, of ammonium 
chloride to one part each of sodium chloride and zine 
chloride. It is said that a cell 64 inches high will 
give four amperes at a pressure of 1°5 volts, 


From the proceedings of the Imperial Russian Asso- 
ciation of Industries, says the English Eleetric Engineer 
it would appear that Mr. W. A. Tjurin has been re- 
peating with success the French experiments on the 
attenuation of toxines by means of alternating cur- 
rents. He states that under the influence of the cur- 
rent the virulence of diphtheria toxine can be so re- 
duced that guinea pigs inoculated with it show hardly 
any symptoms of its action, while if, instead, the un- 
treated toxine is injected they dieinaday. The at- 
tenuated toxine acts asa prophylactic and theanimals 


|inoeulated with it cannot afterward be made to con- 


tract the disease, 


The well known firm of A. F. Smulders, of Slikér- 
veer, Rotterdam, have made encouraging experiments 
with an electric dredging plant. The plant has, ac- 
cording to the Schweizerische Bauzeitung, been 
ordered by Mr. Bunau-Varilla, formerly engaged on 
the Panama Canal, for the Elsa River, in Spain. The 
electric machinery was supplied by Messrs. Brown, 
Boveri & Company, of Baden. 
duced on shore, where a 150 horse power engine is 
driving a three phase generator whose currents of 
2,000 volts are sent over to the dredger by a cable. On 


board the currents are converted down to 200 volts to 


drive the various electric motors. The obvious ad- 
vantage of the arrangement is that the power plant 
on board becomes much simpler, that less men are re- 
quired, and that the chaining of the dredger becomes 
easier than when a pipe connection has to be main- 
tained between the dredger and shore. Whether the 
electric motor is fitted for the exceedingly rough work 
is a different question, which would, however, only be 
a temporary bar. Electric centrifugal apparatus have 
for some time been working on the Continent, says 
the Trade Journal Review; they had to be specially 
constructed, but they perform their duty. In this 
case five 10 horse power motors, three 25 horse power 
— 15 horse power three phase motors are ap- 
plied. 


A series of articles on the question of the influence 
of temperature and electrification on the insulating 
power of gutta percha is completed in the Elektrotech- 
nische Zeitschrift of February 6. The investigation 
was undertaken by Mr. H. Zielinski, in order to deter- 
mine why the resistance of the older cables remained 
pretty steady throughout the year, while some newer 
cables showed a greater resistance in summer than in 
winter. The experiments were begun in 1898 and con- 
tinued during the year 1894. The subject has more than 
a scientific interest, inasmuch as the final results prove 
that we mav assume an average temperature coeffi- 
cient for different sorts of gutta percha, because the 
probable errors in taking measurements would balance 
any deviations from the normal. Mr. Zielinski ex- 
perimented with specially prepared cables, about one 
mile long; one of his cables had a length of almost 
three miles. These he heated in special thermostats, 
determining the resistances both during the rise and 
the fall of temperature. It may not he superfluous to 
mention in this place that the Germans call a thermo- 
stat a case in which a constant temperature can be 
maintained, while the English-American definition of 
the term isan apparatus by means of which the tem- 
perature is kept constant. The dampness of the 


The power is pro- | 





MISCELLANEOUS 
A copy of the gospels written on purple vellum, in 


NOTES. 


silver, was recently found in Asia Minor, It dates 
back to the sixth century. The precious manuscript 
has been secured by Russia, 


Prof. Metericht, the Paris meteorologist, calculates 
that a hot, bright day in midsummer sees not less 
than 5,280,000,000 tons of water evaporated from the 
surface of the Mediterranean Sea. 


Russian hens are progressive. They laid 11,000,000 
eggs for export in 1870, 235,000,000 in 1885, and 1,- 
250,000,000 last vear. The eggs are sold in Russia at 
|from six to ten cents a dozen. They are exported 
|'to Hungary, then sold to Germany as Hungarian 
eggs, and finally to England as German eggs. 


Wire bolting cloth is a new article. of German ori- 
gin, which promises to come into general use among 
our millers; indeed, many of them are already using 
it on sharp middlings, where it is said to do excellent 
work, Whether it can well be employed on flour 
stock is a question which remains to be answered. 





The official statistics of the production of salt in the 
| United States during the calendar year 1895 have been 
|compiled by Statistician E. W. Parker, of the United 
| States Geological Survey. The report shows the total 
production was 13,666,649 barrels of 280 pounds each. 
|The valuation of the product is $4,423,086. These 
figures show an increase of 600,000 barrels in product 
lover the previous year, but a decline of $300,000 in 
jvalue. The largest production was in New York, with 
6,795,616 barrels, an amount double that of Michigan, 
which comes next in quantity. 


A new disease has developed among street car con- 
|ductors. It is said that on a particular street car 
|line the conductors frequently reported a swelling of 
the eyes, accompanied by partial blindness. One of 
|the men, who had to undergo medical] treatment, re- 
called the fact that from time to time his hands 
|grew black from contact with the brass railing of the 
jear when he jumped on and off. In windy weather 
he had to wipe his eyes more or less to brush away 
the moisture. He came to the conelusion that the 
contact with the rail was the trouble. He was treated 
| for metallic poisoning and recovered without diffi- 
eulty. He has since worn gloves and has had no recur- 
|rence of the ailment. 





The underground bakeshops of New York City were 
|recently investigated by Edward Thimme, who says 
| they exhibit the most unsanitary conditions he has 
found in factories of any kind. There are, he says, 
2,000 bakeries occupying cellars not intended for the 
|purpose. These cellars are less than eight feet high. 

Yentilation is considered by the owner an expense 
and luxury. Air and daylight come in through a 
|door in the front and one in the rear. Floors are 
in bad condition. Chickens are often found, and 
|}swarms of vermin are not au unusual sight. The at- 
mosphere is unhealthy, for hundreds of men sleep 
fon the flour, and the hours are long. Bakers are old 
}wen at forty. The bread they make is in many 
| cases wholly unfit for food. This evil will be regulated 
| by legislation, 





The practical solution of an interesting geological 
question is credited to Nordenskjold, the Swedish 
scientist, in showing that water can be found by bor- 
ing into granite and other crystalline rocks, to a depth 
}of from 100 to 170 feet; briefly, he proceeded on the 
theory that the variations in temperature ought to 
sause shearing strains between the upper and lower 
lavers of the rock, in such way causing horizontal 
| crevices into which water from the surface would per- 
colate, and the water would also be fresh. A well was 
sunk in the islet of Arko, off the Swedish coast, in 
| 1894, and at the depth of 110 feet fresh water was 
found, supplying 4,400 gallons a day, and, since then, 
six other wells have been bored, and water found at 
about the same descent, the object of the research 
being to provide lighthouses and pilot stations with 
a permanent and plentiful water source. 


From statistics regarding coal production in the 
| United States during the year 1895, compiled by Sta- 
tistician Parker, of the Geological Survey, it appears 
| that the total output for the year was 171,804,742 long 
tons, having a total value at the mines of $197,572,477, 
jan increase over the production of 1894 of 19,350,000 
long tons, and an increase in value of about $11,500,- 
000, The output on anthracite coal in Pennsylvania 
increased from 46,358,144 long tons in 1894 to 51,785,122 
long tons in 1895, a gain of over 5,400,000 long tons, 
The value increased only about $3,500,000—from $78, - 
488,063 to $82,019,272—showing that anthracite coal 
| was cheaper in 1895 than in 1894. The product of 
| bituminous coal increased from 118,820,405 short tons 
| of 2,000 pounds in 1894 to 134,421,974 short tons in 
1895, a gain of over 15,500,000 tons, The value in- 
creased about $8,000,000, There was an increased pro- 
duction in all but five of the twenty-nine coal-produc- 
ing States. 
| 
| According to a communication in one of the German 
| journals relative to the new paper invented by John 
Schultz, of Lautenberg, West Prussia, the manufac- 
ture of which has been prohibited by government 
|authority, the paper is composed of glue, asbestos 
}and the ordinary ingredients used in the production 
of such material. The moist sheets, immediately 
| after leaving the rollers for the first time, are placed in 
a bath of concentrated sulpburie acid, to which some 
ten or fifteen per cent. of distilled water has been 
| added, and which must be kept at a temperature of 
20° R. According to their thickness, the sheets are 
{left in the liquid five to thirty-five seconds. After 
having been pressed between glass rollers, they are 
| put into pure water, next into a solution of ammonin, 
}and finally into water again, such process being foi- 
lowed by hard pressing, passing through felt rollers 
and drying between polished and heated metal cylin- 
ders, The paper resulting from this process has the 
appearance and properties of ordinary note paper, 





ground has something to do with the variations in the | but it is stated that even the most acid ink can easily 
resistance ; if moisture does not affect a well-insulated | be washed off with water after any length of time, and 
cable, it often affects the auxiliary instruments.—/| on account of this quality its wanufacture is under 
Trade Journal Review. | governmental interdict, 
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MODIFICATIONS IN THE DESIGN OF 
DESTROYERS. 


THE great speed with which our flotilla of torpedo 
boat destroyers has been got together will account in 
some measure for the number of breakdowns which 
have tuken place, and for the considerable modifica- 
tions in design which are observable in the new vessels 
now being brought forward. Many of the difficulties 
which have been encountered are due, we cannot but 
think, to the stringency of the Admiraity conditions in 
regard to weight of propelling machinery and fixed 
displacement. 

One of the most important and valuable modifica- 
tions which have been effected is the abolition of bow 
torpedo tubes. The torpedo armament of these ves- 
sels is now confined to two torpedo guns of twin tube 
character, which are worked from the deck. It was 


altogether a mistake giving the destroyers a bow tube, ‘entered the water, or denser medium, would be so| com 


| line, and the waves of this line gradually straighten 
out as the torpedo proceeds on its course. No matter 
how horizontally the torpedo is launched, it deflects at 
an angle when it touches the water, owing to its incli- 
nation to turn a somwersault upon its head as the 
latter enters the denser medium. This sets up the 
wave action, The accowpanying engravings, which 
are taken from two striking photographs published by - 
Mr. West, of Southsea. show the movement very 
clearly. Though the torpedo has been launched | 
almost horizontally, as seen in our first picture, the | 
second shows it entering the water at an obtuse angle 
to its original course. In the engraving the vessel is 
seen to be at rest. But it is needless to say that the! 
wave action would be greatly enhanced in the case of a | 
torpedo leaving the bow tube of a vessel steaming at | 
27 or 28 knots. In such a case the tendency of the tail 
end of the torpedo to turn over, so soon asthe head 























TORPEDOES IN FLIGHT. 


The effect of this singularly illogical contrivance, 
which we should be glad to see removed from our war 
vessels altogether, was to create in front of the earlier 
boats of the class under consideration an enormous 
bow wave when the speed exceeded 22 or 23 knots, and 
in aheavy sea with headwind, the violent blows which 
the bows received from the waves not unfrequently 
toreed the door open, allowing water to enter and fill 
the fore peak. But there was another and more co- 
gent reason for the abandonment of the bow tubes. It 
was feared that there was a chance of the torpedo be- 
ing overrun during an action if the destroyer was 
steaming fast and discharged one of these missiles from 
her bow tube. In engaging an enemy the vessel would 
presumably be kept running at full speed, but as the 
extreme speed of an 18 inch torpedo is only some- 
what in excess of 28 knots, there would be every pro- 
bability of its being overtaken by the boat, for the 
following reason. The torpedo does not start upon its 
run in & horizontal straight line, but in an undulating 


great that the undulations of the torpedo, at starting 
under water, would seriously affect its speed. The 
danger of overriding would therefore be imminent. 
This is not a theoretic danger. Quite recently a large 
war vessel of high speed, after discharging a torpedo 
from her bow tube, overran it, struck it, and the air 
chawber exploded beneath it with great violence. The 
war vessel’s skin was too stout to be affected by the 
explosion, but the incident sufficiently illustrates the 
importance of the argument. Had the torpedo been a 
eharge! one, the war vessel would have been sunk, 
and in the case ofa “destroyer,” the accident might 
possibly have been fatal, whether the torpedo was 
charged or not. 

The “sitting down” of the earlier torpedo boat de- 
stroyers in the water, when running at high speed, has 
been modified toa great extent by hollowing out the 
run beneath the counter until it presents a completely 


a little and the wind is on the beam. But whena 
severe head gale is encountered, and the little craft is 
pitching and scending, the greatest care has to be ex- 
ercised in so heading the vessel as to prevent her 
counter flogging the sea when she comes down aft. 
There is, in fact, considerable danger of her frame be- 
inginjured by the blows which she receives below her 
stern, This is a point only fully realized by naval 
officers who have had experience of these boats during 
a gale in a seaway, and not one of which shipbuilders 
are likely to know much. But it is an important one, 
and its recognition is imperative.—The Engineer. 


THE PANHARD-LEVASSOR ROAD MOTOR. 


WHEN, nearly two years ago, the now famous com- 
petition between various systems of mechanically pro- 
pelled road carriages took place in France, among the 
ratively numerous vehicles that were entered 
| for the race, there were, besides those of Peugeot and 
Le Blant, which we have already described, tour con- 
structed at the wcrks of MM. Panhard and Levassor. 
Of these, tbree were built to carry four passengers, the 
fourth one having only two places; all of these carri- 
ages were propelled by gasoline motors. As we have 
seen on a previous occasion, all these vehicles made 
an excellent record, and since then other carriages by 
the same makers, but considerably modified and im- 
proved in their details, took a distinguished part in 
the competition of last summer. 

We propose in this series of articles on the road mo- 
tors of French makers to consider next those con- 
structed on the Panhard-Levassor system. The first 
prize in the Paris- Rouen competition was divided 
between MM. Panhard-Levassor and M. Peugeot. 
The vehicles which had gained this distinction for the 
first named makers included one of four and one of 
two places; the latter being illustrated by Fig. 1. 

Both carriages ran the distance between Paris 
and Rouen in less than eleven hours. In all cases 
the competing carriages were driven by a gasoline 
Daimler motor, and it is this type of engine that MM. 
Panhard and Levassor continue to employ, although 
in a form modified since the time of the first trials in 
1894. It may be convenient to describe them as they 
existed at that time and then to point out the changes 
that have since been made. The several views, Figs. 
8, 4 and 5, respectively a longitudinal section, a trans- 
verse section through the engine space, and a plan, 
illustrate the arrangement very clearly. The type of 
1894 comprised a strong iron and wooden frame mount- 
ed on four wheels, with springs interposed ; the me- 
chanism is carried on this frame in the manner shown 
in the various engravings. The accommodation for 
passengers is ample and convenient ; the carriage body 
is fastened to the frame by means of four bolts, but it 
can be readily removed to give access to the mechan- 
ism, for cleaning or repair. 

The wheels are of wood, with tires either of flat iron 
or of iron protected by rubber. It may be remarked 
here that in the type. we are just now referring to, 
and which is nearly two years old, the wheels are of the 
form shown in the lighter two seated carriage, and not 
like those in the fourplace one. This form of construe- 
tion, in which a toothed wheel is attached by bolts to 
each spoke, will be explained later. The same ar- 
rangewent is shown in Figs. 3, 4, and 5, and represents 
a system of control which had not been worked out in 
1894, 
| As will be seen, the motor is placed in front of the 
| carriage, contrary to the arrangement adopted in the 
| Peugeot system, This position does not appear to 
| present the same advantage as that used by MM. Peu- 

geot, who prefer to put all the available weight near 
| the driving axle, and it would seem likely that the 
smell of the benzolene would be less perceptible when 
| the motor is placed at the rear. MM. Panhard-Levas- 
| sor, however, consider that there is a balance of ad- 
| vantage in the arrangement they have chosen, and 
| they use it in all their vehicles. As we already said, 
the motor is on the Daimler system. It has two eylin- 
ders, the axes of which are on the same plane, but 
converge so as to inclose an angle of about 15°, in Fig. 
5. Itis inclosed within a box, the sides of which are 
provided with movable shutters, so that access is easy 
on different sides. In this motor the downstroke ef 
|one piston corresponds with the upstroke of the other; 
the driving shaft has only one crank, the disk sides 
of which serve as flywheels. The crank is inclosed iw 
a tight box, and is kept oiled by the overflow of the 
eylinder lubrication. The firing of the explosive mix- 
| ture is effected by means of platinum tubes, kept in- 
|eandescent by burners placed below ; these burners 
|are supplied with spirit from a special reservoir filled 
;automatically when the wain reservoir is charged. 
The engine is driven at a constant speed of 700 revolu- 
tions per minute; this rate can, however, be reduced 
by a regulator that eperates by checking the flow of 
the exhaust. There is also within reach of the driver 
a lever that shifts the slide valve, and by modifying 
the exhaust passage, reduces the speed. The explo- 
sive nixture supplied to the cylinders is prepared (in 
the 1894 model) in a carburetor in which a float cuts 
off from the main body of the gasoline an always con- 
{stant quantity. The air drawn in by the motor has 
|to pass through this mass of spirit; it then flows 
\through a wire gauze screen which arrests any 
liquid particles that might otherwise be drawn over, 
land then through a threeway tap, on its way to the 
'eylinder. By means of this tap the amount of air 
added to the carbureted mixture can be regulated. 
The cylinders are kept cool | a water circulation ; 
the supplv is kept ina tank holding seven or eight 
gallons ; it is made to cireulate by means of a centri- 
fugal pump, and is cooled by a condenser placed be- 
neath the carriage body; the supply carried is sufficient 
to last without renewal for 40 or 50 miles. The pump 
is driven by a friction disk on the driving shaft. From 
| the foregoing brief description it will be seen that the 
general features of the motor used by MM. Panhard 
and Levassor are very similar to those in the Peugeot 
‘system which we have already described. 

The movement of the driving shaft is transmitted 
by a friction clutch to a second shaft forming a pro- 
longation of the first. This clutch is shown at E (Figs. 
3 and 4), 

By means of this device, the same advantage is 








flat surface to the water it is gliding over. This is a per-| gained as in the Peugeot system ; that is to say, the 


fect remedy in a smooth sea, or even when it is blowing 








motor can be started without at the same time putting 
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the shaft, A, in movement, and the transmission to the | 


to the driving wheels by a pitched chain passing over 


driving gear can be effected gradually and without | grooved wheels on the rear axle, and over drums keyed 


shock. The general form of the clutch is shown in 
the drawings ; each of its two parts consists of two 
cones on the same axis, the outer one having a sharp 
angle, the inner one an angle of 45°; the latter rests 
through springs on the support of the outercone. On 
the transmission shaft, A, which is an extension of the 


crank shaft, there is a sleeve carrying three toothed | 


wheels separated from each other, much in the same 
way as ip the Peugeot system. 
into one or other of the different toothed wheels 
mounted on a third longitudinal shaft, a, and in this 
way a series of speeds can be obtained. The wheels 


with the sliding sleeve, which is prevented from turn- 
ing by a key, are moved to and fro by a controlling 
In this way 


lever shown at G, Fig. 3. three different 





These wheels gear | 


|on the ends of the transverse shaft (see Fig. 3). 


The 
differential movement necessary to secure independ- 
ent action of the driving wheels is on the rear axle. 
In this arrangement the axle revolves, and is connect- 
ed to the suspension springs by means of boxes as in 
railway wagons. ‘he method of steering this vehicle 
is peculiar, and it is first necessary to refer to the con- 
struction of the fore carriage, which is illustrated in 
Figs. 3, 4. and 5, It is of the Jeantaud divided axle 
type, already described (see Engineering, vol. lx, page 
502). ‘he front axle is fast with the frame, and the 
wheels turn on it on two vertical axes. the displacement 
being controlled by the movement of bell cranks (Fig. 
4), actuated through the steering lever, B, the upper 
end of which is in front of the conductor, and a little 





speeds are obtained, the mmimum, intermediate, and 
maximum, corresponding respectively to rates of about 
t, 8, and 12 miles per hour. The device is se arranged 
that it is not possible to pass from one rate of sveed to 
another without the wheels being thrown entirely out 
of gear before a new speed is given, so that, as in the 
Peugeot system, the driving and intermediate shafts 
are disconnected before the gearing can be modified. 
With respect to the transmission of the movement of 
the shaft, a, to the two driving wheels, the method 
adopted in the 1895 model, and illustrated in Fig. 2. 
differs considerably from that used in the 1894 pattern, 
In both the shaft, a, has on its rear end a bevel pinion 
vearing into bevel wheels, and so changing the direec- 
tion of motion ; but in the 1894 type this bevel pinion 
always drives the wheels that gear into it, and which 
are loose on a transverse shaft, placed in a position 
corresponding to D, in Fig. 4. Between these wheels 
a sleeve clutch slides onjthe shaft, and by throwing 
this to the right or left, 








to his left hand. The constructors are well satisfied 
with this steering gear, although it is urged against 
the arrangement that it transmits violent shocks to 
the man steering. Opposite the conductor is the lever 
of the threeway valve which regulates the admission 
and density of the earbureted air flowing to the mo 
tor; on the right is the reversing lever, L, Fig. 3, which. 
in the 1894 model, operates by shifting the sleeve cluteh 
tothe right or left, as already dese ribed. The speed 
regulating lever is shown at G, and Fis the brake 
lever placed beside the conductor's seat. There is also 
a second strap brake, which can be put on by a pedal 
near the conductor’s seat. Shoe brakes are Obviously 
|undesirable for use on rubber tires, although these 
ure emploved to some extent, the blocks bei ing made 
also of rubber. The two brakes are coupled with the 
gearing in such a way that it is impossible to throw 
them in action while the motor is in gear. So soon as 


| the pedal or lever has been depressed, the clutch is 
one or other of the bevel | thrown out of gear automatically, so that the conduc- 


wheels is in gear with the pinion, and a forward or | tor is not obliged to pay any attention to this point. 


baekward direction can be given to the carriage. 


There is no differentiai movement on the trausverse | mode of operation is as follows : 


shaft in this arrangement, and motion is trausferred 





| This 1894 carriage gave considerable satisfaction ; 


the 
Before starting, the 
burners are lighted, and the «motor is turned by hand 


by means of a crank in front of the carriage (Figs. 3 
and 4), the admission of carbureted air is regulated, 
and in five minutes the machine is ready. 

Stoppages every three or four hours suffice to renew 
the water required to cool the cylinders, and at the 
same time to inspect the mechanism ; on stopping, the 
supply of carbureted air is cut off, the burners are ex- 
tinguished, and asmall quantity of petroleum is placed 
in the cylinders to keep them clean. The continuous 
system of lubrication used on this model is very effi- 
cient. Several different carriages of this type have 
been built with motors of from 3°3 to 8°77 horse power. 
As to the weight of the vehicle, it varies from 1,100 
lb. to 1,540 lb. in working order; the lighter weight 
is that of a two-seated carriage, and the heavier of one 
with four places. The cost of working is always diffi- 
cult to ascertain ; the estimate of 1894 was less than 
one quart of spirit for seven miles traveled, and the 
consumption of cooling water was about two gallons 
per hour. 

Fig. 2 illustrates the carriage that made the best 
time in the Paris Bordeaux race. The general appear- 
ance suggests weight and lack of elegance, and aes a 
contrast in this respect to the lighter and more grace- 
ful designs of Peugeot. But for all this it gave satis- 
faction, and a diagram of the speed would show great 
uniformity and steadiness. Of the three Panhard- 
Levassor types, that of the two seated carriages weighs 
1,380 pounds, has a three horse power motor and a 
transmission gear giving three speeds of 4°5, 10 and 
15°5 miles per hour. ‘The road car with four seats has 
a motor of three horse power and transmission gear 
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giving three speeds—3°7, 7°5 and 15 miles an hour. The 
differences in the 1895 type are chiefly as follows: 
There is a new pattern of carburetor with automatic 
regulator; two chambers are employed, the first of 
which contains the spirit kept at a uniform level; the 
second is an air chamber communicating with the mo- 
tor. A tube from the bottom of the spirit chamber is 
taken vertically into the air chamber, terminating ina 
fine nozzle ; at each stroke of the motor a jet of spirit 
is induced into the air chamber, the air becoming car- 
bureted and passing off to the cylinders, being heated 
on the way. The degree of carburetion is regulated 
by adjusting the jet. The motor has been considera- 
bly modified, chiefly with the object of reducing weight 
per horse power, 

In the earlier form the diameter of the converging 
evlinders was 2°95 in. and the length of stroke 4°72 in. 
The latter has been increased to 5 51 in., the diameter 
remaining as before; by this change an_ increased 
power with the same weight has been obtained, The 
eylinders are now placed parallel to each other, the 
piston rods being connected to the same axle; the 
stroke is, as we have said, 5°51 in., and the running 
speed is over 800; the power developed with this latest 
model is four horse power. At the saine time the bulk 
occupied is less, so that it is more conveniently at- 
tached to the earriage and the weight is only 182 
pounds, instead of nearly double, as in the older types. 
The shaft, a (Fig. 3), is now extended, and terminates 
with a coned pinion which gears into one or other of a 
pair of bevel wheels, according to whether these wheels 
are shifted laterally, this movement being obtained by 
means of the reversing lever. Moreover, between this 
system of bevel gear a differential movement, D (Fig. 
4), has been introduced. The rear axle of the carriage 
is fixed and the revolutions of the motor are trans 
mitted by the countershaft. The driving wheels are 
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actuated by weans of toothed wheels placed at the 
ends of this shaft and from which the pitched chains 
(of which there is one at each side of the vehicle) pass 
over toothed rings bolted to the wheels, which are 
made of wood, The mode of attachment is shown in 
Fig. 2, and it will be seen to consist of bolts passed 
through the spokes and the ring. The illustration, 
Fig. 2, shows the wheels with rubber tires, but MM. 
Panhard and Levassor also use iron tires. The gear 
throughout is protected as far as possible by being 
closely boxed in. 

The water tank is placed at the back of the carriage, 
and beneath it is the waste water tank, It will be no- 
tived that a cruteh, ©, is attached below the franre. 
This is found useful occasionally to skid the carriage 
in stopping on steep inclines wheu the brakes are in- 
sufficient. 

MM. Panhard and Levassor are, relatively, large 
manufacturers of mechanical road cars, from light two 
seated carriages to omnibus and goods delivery wagons, 
They claim that the cost of runuing a vehicle of aver- 
age weight dues not exceed a penny a mile, but it is 
not quite clear how many items beyond oil and lu- 
brication are included in this estimate. — Engineering. 


[Continued from SupPLement, No. 1068, page 17067.) 
NOTES ON STEAM SUPERHEATING * 
By Mr. WILLIAM H. PATCHELL, of London. 
McPHAItL and Simpson’s Superheater.—This ap- 
paratus is the invention of Mr. Hugh MePhail, and is 
manufactured in Wakefield by MePhail and Simpson’s 
Dry Steam Patents Co. It consists of two parts: the 
superheater proper and the steam generator of radiat- 
ing tubes, which distinguishes it frow all other plants 
As applied to a Lancashire boiler, Figs. 5 and 6, there 





The Reims tests, Table III, were made before and 
after the apparatus was fixed on a Lancashire boiler 
8t¢ ft. diameter and 28 ft. long, with furnace tubes 3 ft. 
| 354 in. diameter. The beating surface is 2,2874¢ square 
feet and tae grate area 39 square feet. The steam 
was used exclusively for a simple Corliss condensing 


M°PHAIL AND SIMPSON 




















are two nests of vertical steel tubes. expanded at top 
and bottom into east steel boxes, or ** headers,” as thev 
are called in water tube boilers ; these nests are placed 
preferably at the back end of the internal flues of the 
Lancashire boiler, in the downtake, where the furnace 
gases impinge on them and pass between them. One 
of the top boxes is connected to the usual anti-priming 
pipe in the boiler; and the corresponding bottom box 
is connected to a block, which passes into the bottom 
of the boiler, and from which a copper pipe runs along 
the bottom of the boiler under the internal flues to 
the front end, and thence back agein to the rear, 
where it pas-es out of the boiler and into the other 
bottom box. The second top box is connected to an- 
other copper pipe. which runs along the boiler over 
the internal flues, just below the water line, and ends 
at the main steam stop valve. The course of the 
steam is from the antipriming pipe to the first top 
box, then down the suverheating tubes to the first 
bottom box, whence it enters the boiler, and, passing 
through the lower copper pipe, gives up part of its 
superbeat to the surrounding water before leaving the 
builer and entering the second bottom box. It is then 
further superheated in passing up through the second 
nest of tubes; and thence passing through the second 
top box into the upper copper pipe in the boiler. it 
again parts with some of its superheat before finally 
leaving the boiler at the steam stopvalve. The com- 
plete apparatus thus consists of two external super 
heaters and two internal radiators; and the final 
degree of superheat depends upon the proportion of 
the superheating tubes to the radiating pipes ; the 
function of these radiating pipes is most important, as 
they give off to the water in the boiler the superheat 
which might be dangerous in the engines in times of 
heavy firing ; and when the fires are green after clean 
ing and the flue gases low in temperature, they pre- 
vent any possibility of the superheater becoming a 
condenser. They thus tend to keep regular the amount 
of superheat in the steam as it leaves the boiler. It 
will be evident, therefore, that this superheater may 
be arranged either for improving the evaporative 
efficiency of a boiler, and at the same time giving dry 
steam at the engine, or for the steam to leave the 
voiler highly superheated. In its complete form 
this superheater has been tested and fully reported 
upon by several engineers in this country, among 
whom may be mentioned Messrs. Crosland and 
Michael Longridge. In Tabie III are given the re 
sults of some recent tests, one made by M. Armengaud 
at the works of Messrs. Isaac Holden and Son, Reims, 
and others at Kinleith and Thornliebank, for which 
the author is indebted to the manufacturers. 





Taste IIl.—Boiler Tests without and with McPhail and Simpeon's 
Superheater at Messrs. Isvac Holden nd Son's Works, Reims. 
Lancashire boiler 28 ft. long and 8&4 ft. diameter, with two internal flues 


8 ft. 3} in. diameter; heating surface, 1,012 square feet ; grate area, 39 | 


equare feet; supplying steam to a Cor'iss engine 
Dourges, 


Quality of fuel, 





Without or with superheater. J Without{) With. 





1 |Pute, 1994 June 20] June 2 
2 ‘Duration of trial, hours 7°83 S 
% | Average boiler pressure per sq. in. ubuve atm., Ib 73°6 o's 
4 |Temperature corresponding with pressure, Fah 318°7° | 331°6° 
§ |Ternperature of steam heaving beilor, Fuh. 388°) 
6 |Dogrees of superheat, Fah. | 56°68 
7 |Average temperature of feed-watcr, Fah. 1175 119 
8 |Water cvuporated, total during test, Ib 40,300 | 47,006 
9 | ’ per hour, Ib 73 5,887 
10 °° » per sq. ft. of grate, Ib. 161°0 
| ; @ per sq. ft. of heating 

surface, Ib 
12 |\Coul burnt, total during test, Ib 
13 | ” per hour, Ib 
4 er aq. ft. of grate, Ib 


ia lAsh and clinker, total, Ib 
16 | ; percentage of coal, per cent 
17 |\Combustible burnt, total, Ib. 
1s | Water evaporated per Ib. of coal, Ib. 
1 | ° - combustible, Ib. 
2% |Averaye indicated horse-power, L.H.P. - 
21 (Coal per L.H.P. per hour, Ib ne 
22 | Water per 1.H.P. per hour, 
23 |Gain in coal per L.H-P., per cent. 
en ° water per 1.H.P., per cent. 
25 oe » evaporated per Ib. of coal, per cent 

Baw eylent ereporation from wend at 212 dey. Fuh 

| Superheat neglected 
26 Water per Ib. of coal, Ib. 
27 *” ” gain per cont 
28 |Water per Ib. of combustible, Ib. 
2 6 °8 - gain per cent 
| Superkcat included, 
30 | Water per Ib. cf coal, Ib. ‘ 
3 gain per cent. . : 
fe. Ib. . ee 

gain per cont. 





u ” , 
32 | Water per Ib. of combustib: 
33 





* Paper read before the Institution of Mechanical Engineers, January Jl, 
1805.— From the London Engineer, 
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engine, with cylinder 28 in. diameter and 4'¢ ft. stroke, 
running at sixty revolutions per minute, driving the 
machinery in a wool combing mill. The work was 


minute were made for a further half hour, before the 
usual speed was re-established. During the second 
test the same procedure was intentionally repeated, 
in order that both tests might be exactly compared ; 
‘the result was that the steam pressure fell only 344 Ib, 
and the speed was not affected at all. This difference 
is most striking, and is a forcible proof of the great 
(4 in the capacity of a boiler when fitted with 
the superheating apparatus. The superheat was 
measured at the boiler stop valve, and was almost con- 
stant at 56 deg. Fah. 

Schwoerer’s Superheater.—The superheater illus- 
trated in Figs 9 to 11is the invention of Mr. Emile 
Schwoerer, of Colmar, Alsace, who was for some time 
»wrivate secretary to the late Mr. G. A. Hirn. It was 

r. Hirn who first took up superheating seriously ; and 
it is due to his energy that somuch kas been done with 
it in practical working in Alsace. Mr. Schwoerer’s im- 
provements were ip the direction of reducing the space 
occupied by the apparatus; and be attained this end 
by employing a coil of pipes with gills on them both 
inside and outside, thus getting large surfaces in a 
small bulk. Regulation of the superheat by deflecting 
the hot gases away from the tubes, rather than by 
varying the proportion of the total steam passing 
through the tubes, is due te Mr. Schwoerer, though 
this regulation does not appear to have been generally 
earried out. By the courtesy of Prof. W. Cawthorne 
Unwin, the author is enabled to give the tests in Table 
1X of Schwoerer superheaters in Alsace, some of 
whieh were carried out by himself and others by Mr. 
Walther Meunier, engineer in chief of the Alsatian 
Association of Steam Users. It will be noted that in 
tests 1, 3, 5, 9. one more boiler was required to do the 
work when saturated steam was being used at the 
engine. The boilers were of the elephant kind, with 
Green’s economizers. 

An application of the Schwoerer superheater has 
been made by Messrs. James Simpson & Co. to a 
Babcock & Wilcox water tube boiler at the Grand 
Junetion Waterworks, Kew. The arrangement is 
shown in Figs. 9to 11. The boiler is of the same size 
as those fitted by the author with MePhail’s apparatus 





arranged so that it should be as nearly as possible | at Maiden Lane. Full details of the trials unfortunately 


equal on the occasion of each test. Owing to an over- 
sight during the test made before the superheater was 
fixed, the feed was left on while the boiler fires were 
being cleaned, the usual custom being to raise the 
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Fie. 6.—McPHAIL AND SIMPSON. 


water level before cleaning and then stop tre pump. 

he result was a fall in the steam pressure from 78 Ib. 
to 4245 lb. per square inch ; and the boiler was so fully 
loaded that it took two hours tu recover the normal 
pressure, The speed of the engine fell to fifty-eight 
revolutions per minute, although the trips on the 
Corliss gear ceased to act and full steam was being 
taken for nearly an hour; fifty-nine revolutions per 


MS PHAIL AND SIMPSON 








cannot be obtained, but the saving effected is satis- 
factory. Tests were conducted by Mr. Osbert Chad- 
wick before and after the superheater was fixed, with 
the following results. Table X. 

A test was also conducted by Mr. Goodman, the 
superintending engineer at the pumping station, under 
ordinary working conditions from December 8, 1894. 
to January 5, 1895, the engine and boiler being kept 
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, Figs. 7 ayp 8&—McPHAIL AND SIMPSON,, 
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TABLE X.—Buile* Tests without and with Schverer’s Superheater. 





> 
Dato ~ Jan. 21, 1893 | Dee. %®, 1893 | Feb. 22, 1894 | Mar. 13, 1894 
Degrees of super- 

heat, deg Fah. 0 si? 109°5 570 
Steam per pump 

H.P. per br., Ib. 20°98 19°71 18°75 19°48 
Saving effected, 

| 


per cent... .. — 6°05 10°63 6°75 





continually at work. The fuel used was 86°98 per cent. 
anthracite pea and 13°02 percent. breeze, the draught 
being assisted by a Meldrum blower. The results then 
obtained were : 


Dawetion Of trial ..o...0.6ccciceoess 7231¢ hours. 
Feed water per hour......... ° 3223 Ib. 
Fuel per hour .......... soavecee. en om 
Steam per pump horse power per 
re i a6 eee se Se 
Fuel per pump horse power per 
NEE re 2°58 Ib. 


121 deg. Fah. 


These results showed a saving of about 15 per cent. on 
what had been obtained before the Schwoerer super- 
heater was fixed. This type of superheater is also 
made by Messrs. Fraser & Chalmers, Erith, who have 
one in constant use at their works. 

Sinclair’s Superheater.—A nother form of superheater 
is shown in Fig. 12, which is due to Mr. George Sin- 
clair, of Leith. There is here a departure from the 


SCHWOERER 




















Fic. 9. -SCHWOERER. 


usual method of securing the tubes, which in this ap- 
paratus are flanged and bolted to the cross inlet and 


outlet pipes, instead of being expanded into them. In | 


such positions an expanded joint is generally considere | 
desirable, but here the joints are removed from the 
action of the hot gases, and a bolted joint gives much 
yzreater facilities for removing a tube in ecrder to ex- 
amine or clean it. 





, TABLE 1X.—Boiler Tests without and with Schwoerer’s’ Superheaters. 

















Tests made by Mr. Walther Meunier. Professor Unwin. 

We. cht “1c sctes ‘os’ oe 1 2 3 e 2... 6 6 7 6 9 10 1 12 , 
Without or with superheaters .. | Without | With | Without | With | Without | With | Without | With | Without | With With With 
Number of boilers in use ..,°.. 2 4 8 4 8 1 1 + 8 8 8 
Duration of trial, hours and -_- » ’ 

tes F.. ce Pas 50 Ree 11—10 1l—O | 10—24 | 10—19/| 11—30 | 11—80| 11—30 | 11--30 6—0 5-0 6—0 
Mean indicated horse-power *.. 278 276 554 "664 810 800 116 119 475 491 501°4 | 502°3 
Steam per I.H.P. per hour, Ib... 19°8 171 21°87 17°44 19°00 15°70 21°6 19°2 19°75 15°63 | 17°06 | 16°61 
Coal per I.H.P. per hour, lb... 3°16; (2°37 3°78 8°01 2°98 2°38 8°46 2°04 8°15 2°59 2°56 2°51 
Boiler pressure ve atm. per . ‘ 

square inch, Ib. ..*.. .. _ — 86°7 86°7 68 65 - _- 95°72 00°05 | 93°74) 94°00 
Deg. of superheat at valve chest — 115° _ 102 — 118° — _ _ 118°S | 119°2 | 126°9 
Economy in coal, per cent. « .. — 2 a 20 _ 20°7 a 23°5 - 17°6 18°5 2071 
Evonomy in steam, per cent. = 14 — 20 — 17°4 -- 11°0 a 20°9 13°6 20°9 





























Mr. Burstall’s paper read at the last meeting—October, 
1895—and in the discussion Prof. Kennedy stated that 
further tests were then in hand ; the author would be 
very glad if the present should be considered a con- 
venient opportunity for publishing the results of them. 

It is much to be regretted that so little has been 
done as yet with superheated steam at the engine. In 
nearly every instance the superheat appears to be 
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gone, if not at the steam chest, at any rate immedi- 





In Fig. 12 the apparatus is shown! 


ately on admission to the eylinder. But even under 
these circumstances the advantage of superheating is 
manifest from many of the tests given above; and it 
must be recognized that, although the steam may be 
cooled down again to the temperature corresponding 
with the pressure, it is still dry steam, and is a better 
working gas than the saturated solution of water dust 





Fie. 11.—SCHWOERER. 


in conjunction with a marine dry back boiler, as fitted | 


by Prof. Kennedy at the Edinburgh electric lighting 
station, The arrangement is very compact, and 
should prove bighly economical. The hot gases from 
the smoke box at the front are led to the back over 
the top of the boiler, passing among the superheating 
tubes, thence down the sides of the boiler to the center 
flue underneath it. 
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The apparatus was deseribed in! 


supplied by an ordinary boiler. The desirable amount 
of superheat has been generally considered to be the 
equivalent of the heat lost by initial condensation ; 
but this does not obtain in practice. The amount of 
heat lost in initial condensation is generally from 20 to 
25 per cent. of the total beat of the steam above boil- 
ing point. Tests with superbeated steam show a 
saving of 20 per cent., with only 5 per cent. extra heat 





in the steam. This point has been brought out clearly 
by Mr. W. H. Booth, in his paper on cylinder con- 
densation, read to the Manchester Association of 
Engineers a few months ago, wherein it was shown 
that the amount of superheat is but little in excess 
of that necessary to supply the heat required for 
making good the latent heat which disappears as work 
during expansion. 

When preparing to respond to the request that he 
would contribute a paper giving his own experience 
with superheating, the author found that, although a 
great deal had been done, but little information on 
this subject was to be met with in the Institution 
*Proceedings.” He has, therefore, endeavored to 
the best of his ability, during a particularly busy 
winter, to fill up the blank by collecting and record- 
ing all the data that he is himself possessed of. It is 
not imagined that the superheaters here described 
make up a complete list; and itis hoped that any 
which have not been included in the paper will be 
dealt with to better advantage by speakers in the dis- 
cussion. The theory and advantages of superheating 
at the engine have not been touched upon, not only 
for want of space, but also in the hope that some 
member of the Institution who has given the subject 
much attention may be tempted to contribute a com- 
prehensive paper thereon. In conclusion, the author 
desires to thank the several gentlemen and firms who 
have kindly given him information and plans. 





A FIRST EXPERIMENT IN PHOTOGRAVURE.* 
By Rev. F. C. LAMBERT, M.A. 


THE following notes are put together with the chief 
aim of helping any reader who, knowing nothing 
whatever of photogravure, is wishful to know just 
enough about this beautiful process to enable him. 
unaided, to make a first experiment. In such a case 
to tell him all that might be said (were it even in the 
writer’s power, which, happily for the reader, is not 
the case) would probably only tend to confuse bim 
with a multiplicity of details of only secondary im- 
portance, at any rate for the first essays in this direc- 
‘tion. And as it often is the case that some do not 
|eare to launch out into any great expenditure upon 
| taking in hand a new process, an attempt will be here 
|made to reduce, as far as may be. the outlay upon 
new tools. and in place trying to adapt some homely 
makeshift, until the tyro—having feit his feet—will be 
able as he gathers experience to select such items as 
may meet his growing needs. 

The first thing is to get quite clear ideas in one’s 
mind as to what we are wishing to accomplish. A 
homely experiment will start us on the right path. 
If we, with a knife, scrape a little fine black lead 
powder from a soft pencil and rub the tip of a finger 
into the black powder, and then with a bit of rag rub 
away from the black finger tip as much as we can of 
the adhering powder, we shall still have left some 
powder in the little furrows or grooves in the skin of 
the finger tip, and these showing as black lines, If 
now we take any bit of white paper and very slightly 
moisten it by breathing a few times upon it, and then 
press down the blackened finger tip on the paper, we 
shall get a print of the finger lines in black upon the 
white paper. Now, photogravure is an intaglio pro- 
cess whereby we make small holes in a copper plate. 
Ink is then rubbed all over the plate, and, of course, 
into the depressions ; the superfluous ink is then re- 
moved, leaving some ink in the depressions. Damp 
paper is pressed upon the metal plate, and an ‘*im- 
pression” (or cast in ink) is thereby obtained. Now 
observe that the deeper the holes which receive the 
| ink, the more ink they will contain, while a very shal- 
low hole will contain only a very thin layer. If this 
is only thin enough, the white ped will partly show 
| through it, and consequently this part will not seem 
so dark as that corresponding to the deeper holes, 
Hence we conclude that the shadows of the picture 
correspond to the deeper holes and the lighter tones to 
the shallower holes, while the high lights receive no 
ink at all. 

If now we write our signature on a piece of glazed 
paper, and, while the ink is still wet, we bring into 
contact with it a piece of clean blotting or other bibu- 
lous paper, we get an impression on the blotting paper 
which we are not easily able to read, because it is re- 
versed, i. e., those letters which lean one way in the 
original lean the other way on the blotting paper, and 
in common phrase we have to read it backward, from 
right to left. If we hold this blotting paper before a 
reflecting surface, or mirror, it is again once more re- 
versed and it reads the right way; while if we hold 
our original signature up to the glass, it becomes re- 
versed and corresponds to the blotting paper impres- 
sion. Hence we deduce the fact that contact repro- 
duction means reversing the image from right to left. 
If we look at the copperplate from which our calling 
cards are printed, we find the writing (or engraving) 
reads from right to left and the letters slope the 
‘““wrong way,” i. e., it is laterally reversed. Particu- 
lar attention is drawn to this matter, because it is one 
which nearly always puzzles or confuses the beginner. 
The chain of steps may now be set forth : 

(1) Our final print on paper is right way round, and 
being a contact print, must’come from a reversed plate; 
therefore the copper is reversed. 

(2) The copper is etched by means of a yelatine 
(carbon) negative laid down upon its surface. This 
negative is a contact print, but is developed (as carbon 
Pints usually are) from the back, and is therefore re- 
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* From the ‘Process Year Book for 1806, 
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versed in the operation. Therefore, if we regarded 
the contact side toward us, say before development, 
i, e., as it leaves the printing frame, it would be right 
side round. 

(3) This carbon is a contact negative print right way 
round; therefore it must come from a reversed posi- 
tive. 

(4) This reversed positive tannot be made by con- 
tact from an ordinary glass negative, because the or- 
dinary glass negative is reversed when looked at film 
toward the observer. If it were not so, it would yield 
a contact print right side round. Hence, the upshot 
of this matter is that we must (a) either start with a 
reversed or film negative to make a contact reversed 
positive; or (b) use the carbon process from an ordi- 
nary negative for the reversed positive ; or (c) make a 
positive by copying through the camera an ordinary 
negative, taking the simple precaution of turning the 
film side of the negative away from the lens, 

The order is thus: Ordinary negative reversed by 
turning round ;°a reversed positive or transparency, 
by copying through the camera ; carbon contact nega- 
tive right way when view contact surface to the ob- 
server ; carbon negative on copper reversed by devel- 
oping from the back ; copper etched through reversed 
negative, yielding reversed intaglio plate; paper print 
by contact right way round. 

CHOICE OF SUBJECT. 

I would strongly advise the beginner to commence 
with a line subject. Select some engraving or wood- 
cut print, say 8 X< 6 inches in size, and of such 
character that the lines are fairly clear, and no 
large patches of strong dark or closely crossing lines, 
From this print make, in the usual way, a 44 x 34 
negative, having clear glass for the lines, and a 
moderately strong density for the high lights. Fix up 
this negative film away from you against a window 
where you get skylight direct ; or, failing this, wherea 
sheet of white cardboard may be fixed outside at 45 
degrees to the vertical plane—to act asa reflector, cast- 
ing the light from the overhead sky through the nega- 
tive. With a couple of thicknesses of brown paper 
eover the remainder of the window, and with a camera 
and slow plate make a positive from the negative. This 
should partake more or less of the same character as 
the negative just mentioned. If now we examine this 
positive by pressing it (when dry of course) film down- 
ward on a sheet of white paper, we have a reduction of 
the original subject now seen right way round, 


THE COPPER PLATE. 


The beginner will do well to buy a few specially pre- 
pared, i, e., polished, copper plates, and those of small 
size, say 4X3 or 3846 X 24 inches, will serve well 
enough until experience is gained. Nor need these 
small plates be thicker than what is known as 18 
gage. When received these plates have one side ina 
high state of polish, and some reasonable care must be 
taken to prevent this surface being scratched. If the 
surface shows any discoloration, i. e., patches due to 
oxidation of the copper, these may generally be re- 
moved by immersing for a minute or so ina very weak 
solution of nitric acid, say six or eight drops of strong 
acid per ounce of water. The plate is rinsed in clean 
water, to get rid of the acid, and then laid down ona 
piece of clean paper, and its bright surface polished by 
gently rubbing with a tuft of cotton wool (quite free 
from grit or grease) and a pasty cream made of washed 
whiting, and a ten per cent. solution of strong liquor 
ammonia, in clean boiled and filtered water. The 
mixture is applied in a thick creamy consistency, and 
gently and evenly rubbed until it dries, when a fresh 
tuft of eotton wool is taken and every trace of whit- 
ing is removed from its surface, edges, and back. 
This plate is now laid aside (in an empty plate box, for 
instance) and kept clear of dust. 

THE CARBON NEGATIVE OR RESIST. 

If the reader is familiar with working the carbon 
process, we may safely assume that he will follow the 
brief description of the next step. If, on the other 
hand, he bas had no experience of this very interesting 
process, it must suffice to refer him to the many hand- 
books on this subject, or the guidance of a friend, for 
the more minute details of the matter. The follow- 
ing instructions should, however, be sufficient to 
serve for our present purpose. We require some sen- 
sitized carbon tissue, the color does not much matter, 
but the reds are perhaps as well avoided at first, as they 
are not very easy to seeon the bright copper. The ex- 
perienced hand will cut up and sensitize the tissue as 
required. In other cases it will be well for the inex- 
perienced to buy it ready cut up and sensitized.* The 
tissue (which looks rather like patent leather on one 
side and paper on the other) should be kept in a fairly 
dry place and preferably flat, and when sensitized 
away from daylight, of course. But it may be safely 
handled in gas or diffused daylight coming through a 
yellow blind, The positive is first taken in hand, the 
size of picture determined upon, a mask is cut out of 
black or other opaque paper, leaving in our case say 
a rectangular opening of 344 x 2'¢ inches. This mask 
or safe edge, as it generally is called, is attached by 
gum or paste to the glass side of the positive. The 
positive is now put into its printing frame, glass side 
with safe edge outward. A piece of carbon tissue 
trimmed down to be say yy of an inch smaller all the 
way round than the copper plate (i. e., 37g x 25¢ for a 
4x 8 copper) is placed in the frame, the dark shiny 
side in contact with the film of the positive, and is 
carefully arranged that the paper mask hides from the 
light an equal strip all the way round. With the 
above opening of 34% x 24% and a piece of tissue, size 
just mentioned, we should get a masked strip of ¥ all 
the way round. We now print this black tissue in 
daylight, but as nothing of the printing action is 
usually visible, we generally use an actinometer or 
**tinter.” In this first experiment, we may extewpo- 
rize and select from our stock of negatives some one 
which, as nearly as possible, corresponds in density 
and contrast to the positive now in ase. Under this 
negative we place a bit of ordinary albumenized silver 
paper, and put the two frames out side by side,. From 
time to time the silver print is examined, and just be- 








= To give some idea of rices, etc., for conntry readers, a dozen cut 
< 94 sensitized, }. e., ready for printing, cost about 6d. It may 


lecer, 
be had from Elliott & Sona, Barnet, or the Autotype Company, New Ox- 
ford Street. 





fore the highest lights (i. e., through the densest parts) 
are showing, we remove the carbon print from the 
light. 


MOUNTING THE CARBON ON THE COPPER. 


Take a dish somewhat larger than the copper, sa 
6x4, and fill it to a depth of an inch or more wit 
quite clean tepid water, and test the temperature with 
a thermometer. This should show 70° F. It is as well 
to avoid extremes, say 65° to 75° F. In the water lay 
your copper plate face upward. Remove the carbon 
tissue from the printing frame and dust off any parti- 
cles of paper, ete. Avoid touching the bright dark 
surface as much as possible and slip it into the water, 
avoiding air bubbles. In two or three seconds turn it 
over and remove by means of soft brush any clinging 
air bells from back or front. At first the tissue will 
slightly curl dark side inward, but in a very short 
time, half a minute, perhaps, it will begin to straighten 
again. As soon as you see this take place bring to- 
gether under water and avoiding air bubbles the dark 
surface of the carbon tissue and the bright surface of 
the copper, then gently raise the two together from 
the dish and drain off surface water, and pass over the 
paper back of the tissue a rabber squeegee, commenc- 
ing in the center and working outward in all direc- 
tions, The object is to bring the two surfaces into 
close contact, and expel any air bubbles and superflu- 
ousamoisture. You may use reasonable pressure with- 
out doing any harm, but the backing paper should 
not be torn. The copper is now laid on the table, a 
piece of blotting paper applied and gently rubbed to 
remove surface moisture. It is now laid aside horizont- 
ally for say ten minutes. Meanwhile you may prepare 
the developing bath. For this all that is needed is a 
conveniently sized dish, say an eight by six or ordinary 
pie dish will serve. Water is now put in it of the tem- 
perature about 100° to 110° F. The copper, after dry- 
ing for eight or ten minutes, is now laid at the bottom 
of the bath of warm water, paper side up. In the 
course of about a minute you will see some of the dark 
gelatine mixture beginning to ooze out between the 
copper and the paper ; after another minute or so, you 
may take hold of a corner of the paper and gently 
raise it, finding it easily comes away from the copper, 
but leaves a dark mass behind. If it does not come 
away quite easily, give it a little more time and add a 
little more warmer water to raise the temperature two 
or three degrees. Having removed the backing paper, 
which has now done its work and may be thrown 
uway, gently rock the dish for half a minute, and then 
raising the copper at one end, gently move it about 
under water, first raising one end and then the other. 
By this time much of the dark mass will now have 
melted away, and by moving the copper about in the 
warm water, presently the whole picture will come out 
in negative relief, i. e., the dark lines of the engraving 
are represented by the clear, or very nearly clear, cop- 
per, while t’ lie"te= parts of the original are repre- 
sentec *_ .aat part of the gelatine which has not dis- 
solved away in the ..arm water. When development, 
i. e., solution of the soft gelatine, is complete, the cop- 
per is removed and gently rinsed in tepid, and finally 
in cold water, and then set up on edge out of the way 
of dust todry. It is as well to rest its lower edge ona 
bit of blotting paper to absorb the moisture as it drains 
downward. In the course of an hour or so, the greater 
part will probably be dry, and you will then see the 
difference-of appearance between the semi-transparent 
swollen and wet part and the more opaque contracted 
dry portions. The place of drying should not be too 
warm, otherwise the gelatine may dry unevenly and 
the film leave the plate. Again, the plate can be dried 
by chemical means, use of alcohol, ete., but the begin- 
ner is not recommended to adopt this method at first. 
But in any case the plate must be thoroughly dry be- 
yond any doubt before etching is attempted, other- 
wise failure is inevitable. 


PROTECTING THE PLATE. 


As soon as the plate is dry, it is turned with its face 
toward the wall, and then to the back is given a thin 
coat of black varnish, thinned down with turpentine. 
This should be applied to the copper by means of a 
conveniently sized, soft haired paint brush. This 
backing will dry in a few minutes. The plate is now 
laid on a piece of paper face upward on the table, 
and the edges and the outer margin of the face (i. e., 
those parts that are not intended to be subjected to 
the etching fluid) are in like manner protected by a 
thin coat of black varnish, This may, in like man- 
ner, be applied with a steady hand, using either a 
small “liner” brush or ruling pen. You will have 
doubtless ere this observed that those parts of the 
tissue shielded from light by the safe edge or paper 
mask dissolved away, but it is dae to this property 
that the parts inclosed by this safe edge stick foun 
to the supporting material. And thus you will rightly 
conclude that all the parts of the copper represented 
by the safe edge margin are to be protected now by 
the black varnish. 


PREPARATION OF THE ETCHING FLUID. 


The mordant, biting, or engraving finid generally 
used is a watery solution of iron perchloride, of strength 
approaching the saturation point. Having bought 
say three or four pounds of iron perchlorice (a yellow 
stone-like solid) put it in a large earthenware jam pot 
or other similar vessel, and just cover with water and 
set on the hob or some warm place, occasionally | 
stirring the mixture with a glass rod. In this way a 
saturated solution should be made and exposed in a 
warm place in an open vessel so that any free chlorine 
may pass away. Upon the degree or strength of the 
solution much depends in the etching, therefore it 
will be necessary to test this strength from time to} 
time. This is most conveniently done by means of a 
Beaumé’s hydrometer for heavy liquids (price about 
2s. 6d.) The fluid to be examined is poured into a tall 
narrow glass vessel (hydrometer immersion tube, price 
about 1s. to 2s.), so as to fill it to the top within an 
inch or so. The hydrometer is then lowered (heavy 
end downward) into the fluid, and at a certain position 
it is found just to balance or “float.” The line where 
the surface of the liquid cuts the scale on the instra- 
ment is the degree of saturation according to that par- 


glass “‘one pound jam jars,” Having poeeet enough 
of the saturated solution to about half fill the jar, its 
density is tested as just described, and the. vessel 
marked with a label or paint 45° B. The second solu- 
tion is prepared by diluting some of the saturated 
solution with water, adding only a little at a time until 
it reads 48 on the seale, and this is, of course, labeled 
43° B. In like manner the third vessel should contain 
a 40° B solution, 
(To be continued.) 
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